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CAMERON URANIUM MINES 
EXECUTIVE SUMMARY 

The Cameron Uranium Mining District is located north and east of the 
town of Cameron in Coconino County, Arizona. Cameron is 52 mi north of 
Flagstaff, Arizona at the intersection of U.S. Highway 89 and the Little 
Colorado River. In 1952, the first uranium deposit of commercial value in 
this area was discovered. Most uranium was mined by open pit methods, but a 
few shafts and adits exist at the bottom of several pits. In 1962, uranium 

mining ceased and mines were abandoned. No remedial efforts were conducted 
on the open pits and remaining mine tailings and ore piles. Several 
potential public health and safety risks associated with these mines, 
include exposure to ionizing radiation from stockpiled tailings and ores; 
safety hazards associated with the larger mine pits; ingestion of water and 
inhalation of dust that may be contaminated with radionuclides; and ingestion 

of livestock that may have high tissue concentrations of radionuclides as a 
result of drinking water from the mine impoundments and grazing on vegetation 
grown near mines. 

For the preliminary assessment, the Navajo Nation selected 12 of the 97 
abandoned mines in the Cameron Uranium Mining District. They believed these 
mines presented the most significant threat to public health and the 
environment. All 12 mines are located on Tribal Trust Land. 

Information was collected before and during the preliminary assessment 
to evaluate potential contaminant migration pathways, the population, and 
the environment that might be impacted. 

• 

Information gathered to date during the preliminary assessment, from 
historical sources, and local residents indicates that the abandoned uranium 
mines should be rated as Class III sites. This designation represents sites 
where hazardous wastes or substances exist in form and quantity, and under 

such conditions that there is reason to believe a potentially significant 
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ha1ard to human health and the env i ronment may exist, and that f urther 

definitive investigations should be undertaken. 

• 
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POTENTIAL HAZARDOUS WASTE SITE 
PRELIMINARY ASSESSMENT SUMMARY 

Site Name: Cameron Uranium Mines 
Inspection Date: 22-23 April 1987 
u.s. EPA Site Identification No.: None Assigned 

Location: North and east of Cameron along Little Colorado River. Sections 

13, 14, 15, 22, 23, 24, 25, 26; T29N, R9E; and Sections 17, 18, 
19, 20, 29, 30, 31, 32; T29N; R10E 

Reservation, State: Navajo Reservation, Arizona 

SITE DESCRIPTION AND HISTORY 

The Cameron Uranium Mining District is located north and east of the 
town of Cameron in Coconino County, Arizona. The district's orientation is 
along the southwestern boundary of the Navajo Indian Reservation i n the 
north-centra 1 port ion of Arizona (see Figure 1). The town of Cameron is 
located 52 mi north of Flagstaff, Arizona at the intersection of U.S. 
Highway 89 and the Little Colorado River. The main mining area was located 
within a curved belt approximately 2 mi wide extending 6 mi north of Cameron 
along U.S. Highways 89 and 164, and 5 mi wide extending 18 mi southeast 
along the Little .Colorado River. 

The first uranium deposit of commercial importance in this area was 
discovered in 1952. Uranium was mined by open pit methods, but a few shafts 

and adits exist at the bottom of several pits. The pits ranged in size from 
shallow trenches to large excavations that were up to 2,400 ft long, 240 ft 
wide, and 130 ft deep. Approximately 1,211,800 lb.of uranium ore was 
produced from 98 separate locations; 67 of these locations yielded 97 percent 
of the area's production (Payne 1987). In 1962, uranium mining ceased in 

the area and the mines were abandoned. No remedi a 1 efforts were conducted 
on the open pits and remaining mine tailings and ore piles. Several 
potential public health and safety risks associated with these mines include 
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exposure to ionizing radiation from st ockpiled tailings and ores; safety 

hazards associated with the larger mine pits (some of which are filled wi th 

water); ingestion of water and inhalation of dust that may be contaminated 

with radionuclides; and ingestion of l ivestock that may have high tissue 

concentrations of radionuclides as a result of drinking water from the mine 

impoundments and grazing on vegetation grown near mines (Arthur and Janke 

1986). 

PHYSICAL SETTING 

The Cameron Uranium Mining District is located in the valley of the 

Little Colorado River at an elevation of approximately 4,200 ft. The 

topography of the area between the Little Colorado River and the foot of 

Ward Terrace is relatively flat (typically less than 1 percent slope). In 

the Cameron area, sedimentary and volcanic rocks are overlain by glacial 

outwash and alluvium. Groundwater is present in most of the geologic units, 

either in regional or perched aquifers. There is vertical movement of water 

from the upper sedimentary deposits into the lower Coconino and Supia 

formations through fractures created by the folding and faulting of these 

formations (Appel and Bills 1981). 

Most municipal water supplies are drawn from the deep regional aquifers 

(e.g., Coconino and Supia). However, some wells along the Little Col orado 

River obtain water from the upper formations including the alluvium, the 

volcanic rock, the Shrinarump member of the Chinle formation, and the 

Moenkopi formation, which are typically less than 100 ft below ground 

surface. The water quality of these shallow per ched aquifers is generally 

poor. Wells that penetrate the Coconino and Supia aquifers are 154-2,400 ft 

deep. The direct ion of groundwater flow in these aquifers i s northward 

(Appel and Bi 11 s 1981). There are a few 1 arge municipal systems tha t use 

pumps to extract water (e.g., Cameron Trading Post),.but several small 

systems use windmills to bring water to the surface. 

The Little Colorado River is adjacent to t he Cameron Uranium Mi ning 

District and is l ess than 0.25 mi from t he nearest mine site. There are 

several swales that transect the area and terminate at the Little Col orado 
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River, but these only flow occasionally during the winter months when 

rainstorms create surface water runoff. The only other surface waters in 
the area are contained in the mine pits that have filled with surface water 
runoff and shallow groundwater. 

The climate of the Cameron m1mng distr i ct is arid with an average 

annual precipitation of less than 20.73 in [National Oceanic and Atmospheric 
Administration (NOAA) 1985] and a mean annual lake evaporation of 59 in 
(NOAA 1968). The average summer temperature is 63° F and the average winter 
temperature is 29.5° F (NOAA 1985). The area is sparsely populated , with 
approximately 33 buildings within a 1-mi radius of the Cameron Uranium 
Mining District, and 58 within a 3-mi radius [U.S. Geological Survey (USGS) 
1955, 1962]. The exact population of these areas is unknown because many of 
the bu i ldings are vacant (Analla, J., 22 April 1987, personal convnuni
cation). However, the population is conservatively estimated at 125 for the 

1-mi radius and 220 for the 3-mi radius. 

SITE VISIT 

The Navajo Nation selected 12 of the 97 abandoned mines in the Cameron 
Uranium Mining District for the preliminary assessment. They believed these 
mines presented the most significant threat to public health and the 
environment because they are typically located closest to populated areas, 
large in size, known recreational areas, or water sources for grazing 
livestock. All of the mines are located on Tribal Trust land . A site visit 
to these 12 high priority mines was conducted 22-23 Apri 1 1987 by Tetra 
Tech. The objective of the site visit was to gather information required to 
complete U.S. Environmental Protection Agency (EPA) Form No. 2070-12, 
"Potential Hazardous Waste Site Preliminary Assessment." The completed form 

for this site is attached as Appendix A. 

• 
A briefing was conducted on 22 April 1987 at the Navajo Nation Office 

building in Tuba City, Arizona. Glynda Steiner and Gregg Wagner (both of 
Tetra Tech) met with representatives of the Bureau of Indian Affairs (BIA), 

the Navajo Nation, and the Indian Health Service to discuss the scope of the 
Preliminary Assessment. Jim Analla and Edmond Store (BIA, Navajo Area 
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Office), and Levon Benally (Navajo Nation) assisted Tetra Tech personnel in 
locating the mine sites. Descriptions and site sketches of each mine 
surveyed are attached as Appendix B. 

Information was collected to evaluate the potential contaminant 

migration pathways, the population, and the environment that might be 
impacted. An attempt was made to obtain the following information for each 

of the 12 Cameron uranium mines: 

1 Radiation measurements 

1 Proximity to residences 

• Proximity to surface waters 

• Evidence of recreational use by local residents 

, Evidence of use by domestic grazing animals 

' Population and land use data. 

A Victoreen radiation meter was used to measure radioactivity levels 

(gamma) near the abandoned mines. Radioactivity levels varied at each mine 
site, but values typically ranged from 0.05 to 1.0 mR/hr. Radiation 
measurements are provided in Appendix B for all mines surveyed. Radio
activity levels measured at the mines were below the maximum level (2.0 
mR/hr) for iiMlediate site withdrawal as established in the project's site 
safety plan (Tetra Tech 1987). The radiation meter failed to operate 

satisfactorily during the afternoon of 23 April 1987 because of high ambient 
temperature (90-95° F). Therefore, radiation levels at five mine sites 

could not be obtained. • 

At each of the mine sites vi sited, it was evident that the areas were 
being used by grazing animals (see Photo 3 of Appendix C). There was also 

evidence at several of the water- filled pits that local residents were using 

the pits for swimming or other recreational activities. 
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WASTE CHARACTERISTICS 

Uranium deposits in the Cameron area are a result of mineralization of 

organic material and are most commonly found in the Petrified Forest member 

of the Chinle formation, and the Moenkopi and Kayenta formations (Christensen 
1979). Uranium ore exists as UJ08, a partially oxidized form of uraninite, 
with an average concentration of 0.21 percent occurring in the ore. Other 
constituents of radioactive deposits include uranium, radium-226, radon gas, 
lead-210, molybedenum, arsenic, selenium, and sulfates. Because surface 
mining techniques were used to remove the uranium ore, Aline tailings and 
lower grades of ore were left exposed at the mine sites. Consequently, 
environmental transport mechanisms (e.g., surface water runoff, wind) have 
carried these materials away from the confined area of the mine sites. 

Several agencies have collected soil, surface water, and groundwater 
samples from the area. Analyses of these samples have shown elevated 

concentrations of several of the constituents listed above. Between January 
1984 and September 1986, the Navajo Department of Water Resources conducted 
surface water and groundwater sampling in the Cameron area. Analyses of the 
surface water samples indicated radionuclide levels, measured as gross alpha 
particles, that ranged from 24 to 9,400 pico Curies per liter (pCi/l) (Payne 
1987) . Analyses of the well water samples indicated radionuclide levels, 
measured as gross alpha concentrations, that ranged fr0111 18 to 28 pCi/L 
(Payne 1987). As a reference, the U.S. EPA drinking water standards have a 
maximum contaminant level of 15 pCi/l (Payne 1987). Between October 1979 
and September 1984, the USGS conducted radiochemical sampling at the river 
gaging station on the little Colorado River located approximately 5 mi 

downstream from Cameron. Gross a 1 pha suspended particles (measured as 
uranium) ranged from 1.8 to 3,900 pCi/l. Gross alpha dissolved particles 
(measured as uranium) ranged from 3.6 to 54 pCi/l (see Appendix E) (USGS 

• 
1987; Wilson, R.P., 1 April 1987, personal commun ication). 
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SITE STATUS 

The uranium mines in the Cameron area have remained virtually unchanged 
since mining ceased in the 1960s. Mine tailings and ore piles remain exposed 
along with the abandoned mine pits. The steep, high-walled mine pits, which 

collect rain, surface water runoff, and shallow groundwater, are used by 
local grazing animals for water sources and by local residents for recreation 
areas. Several of the mine sites are also currently being used as uncon
trolled domestic waste dumps. Based on these conditions, the uranium mine 

sites on the Navajo Reservation should be categorized as Class III sites, 
representing potentially significant hazards to human health and the environ

ment. 

The Navajo Environmental Protection Administration is currently 
conducting an evaluation on 79 of the identified mine sites in the Cameron 

area. The evaluation includes measurements of the radioactivity levels, 
amounts of materials present, and size of excavation. Radioactivity 

measurements were requested for those mines where Tetra Tech's radiation 
meter was not operating properly and measurements could not be obtained. The 
Navajo En vi ronmenta 1 Protection Admi ni strat ion would not release this data 
prior to completion of their study. 

DATA GAPS 

Because the radiation meter malfunctioned, radiation levels at five of 
the mine sites visited were not obtained. The instrument failure also 
prevented the Tetra Tech team from obtaining background radiation levels in 

the Cameron area, therefore, elevations of radioactivity above background 
levels cannot be estimated from data obtained during this field visit. 

Analyses for radionuclides isotopes (e.g., uranium• 234, uranium 238, 
thorium 230 , radium 226, lead 210, and polonium 210) of tissue samples from 
livestock were not completed during this preliminary assessment, but will 

likely be conducted at a later date. Tentative plans are to sample two sets 

(one control group and one group that has been reared near the mine sites) 
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of grazing animals (one or more species) to determine the radionuclide 

concentrations of selected organs, bones, and muscle tissue. 

RECOMMENDATIONS 

Based on this preliminary assessment, it is recommended that the deep, 

high-wall mines be filled with the waste ore and tailings that are stockpiled 

around these mines. Additional clean fill material will be necessary to com

pletely fill the mine pits because the original material has experienced 

reductions in volume from the extraction of uranium deposits, and the 

settling and erosion of the tailings piles over time . In addition, the 

clean fill material will act as a cap for residual radioactivity in the 

tailings, and will minimize further exposure via inhalation and ingestion of 

radionuclides in the fugitive dust. Livestock exposure to radionucl ides 

through drinking contaminated water will also be reduced because there will 

no longer be depressions for water to collect. Because water in the mine 

pits is currently an important source of drinking water for the grazing 

livestock, alternative sources will have to be provided. 
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POTENTIAL HAZARDOUS WASTE SITE 
PREUMINARY ASSESSMENT 

L IDEHTlFICA TlON 

&EPA ,AAT 3 • D£SCRIPT10N Of HAZAAOOUS CONDIT1.0HS AND INCIDEHTS 

01 'J(A. GAOUNOWATEI' CONT~TION 02 ~08SERV!D IDA Tt: · I 0 4 ·O 'JHl1 
03~'nON POTtNT\AU. Y IRECTBI: 220 a.~llVE OESCRIPTION 

Most wells sampled exceeded the Maximum Contami nants Level {MCL) for gross alpha (15 pCi/L). 
Values ranged from 0.0 +· 9.0 to 1400 +· 100 pCi/l. Six of the 20 groundwater wells sampled 
near the uranium 11ines exceeded the MCL of other parMteters (including chromi1111, lead, and 
sulfate). 

01'1z! I. SUAFACEWATVICONT~TlON 220 02){oeseAVmiDATt . .l f o<+-ut ou I 
03~1.A T10H POT!HTW.L Y IRECTBI: a. 'MAMA 1lVE OESCRIPTlON 

a POTENTW. 

Samples collected from water ponded in mine pits and analyzed for radionuclide concentration 
showed most to be above the recommended MCL (RMCL) {this level is also typically accepted as 
the ambient water quality li•it). 

The potential exists for releases of rad1onuc11des into the air via the transport of fugitive 
dust particles from the exposed piles. 

01 Q 0. ~ CONXT10HIS 0 
03 POPUI.ATION~Y AFF£CTED: ----

No reported or suspected fire or explosion hazards at the abandoned uranium mines. 
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The potential exists for direct contact with materials contaminated with radionucl ides via 
use of these sites as recreation areas. Potential exposure routes include inhalation; ingestion 
of water, soil, and livestock; and dermal adsorption. 
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02 a OIISVfVeDIOATt. ----I 
a. NAMA TM: CE.SCNrn0H 

It 1s likely that soils underlying the tailings piles and impoundments are contaminated 
because there are no liners or other containment preventing infiltration of water contaminated 
with radionuclides into the native soils. 

01 l(a ~WATVICOHT~TION 220 
03 ~TION POTENTIALLY AFFICT'ED. -~;;...;;...-

a POTENTW. 

Several springs that are used by local residents for drinking water supplies have gross alpha 
concentrations that exceed the RHCL of 15 pCi/l. 

01 0 H. WOAI<SI ~ 
03 WOAK£AS f'OT'e(1lALL v AFnCTED: -~o __ 

02 a OBSEIM-::DlDATt. ':1 1;)_~-v. vv I 
a. NAAAA TM! OESCSW"'TlOH 

Q POT'EHlW. 

Not applicable. These mines are abandoned and have no current actfvfty. 
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03 ~TIOH POTefflAU.Y AFF£CTEO: ' a. NAAAAT!Ve ~ 

Open mine pits with ponded water and high, steep walls pose safety hazards for residents that 
use them for recreational purposes (sw1mm1ng. motorcycle riding, and target practice). Local 
residents may also be exposed to radionuclides vfa the consumption of livestock tha t drink 
from the mine pits. 



&EPA 
~TINT1AL HAz.AADOUS WASTI SITI 

"'lLJMIHARY AS-USSM!NT ,AliT' • ~Of' HAZ.AROOUI CONDinONI AHD IHCDINTa 

Ot 0 .L DAIMCIITO I"'..M 
CM NMNlNIIJDCNI fOi 

None reported or suspected. 

010 OIMJIIYID !Oo\t-= --~--· 

~)i,llQMoUIQITO,~ OIC CI~(OA~ I W~ C~ 
!c ·-· :1M c:e::N'I'O*i --·- " There is the potential of radionuclides concentrat ing in the bodies of livestock that drink 
the water ponded in the abandoned mines, ingest vegetation and soil near the mines, or inhale 
dust particles contaminated with radionuclfdes. 
0'1 ~I.. CCNT,.....ncN 01' 11000 CHAa 
o. ~nve cac:IW'TION 

~C~!OAt-=-----t 

There is the potential for humans to assimilate radionuclides via the consumption of livestock 
that use the mine impoundments and pits as water sources (see Damage to Fauna, above). 

0'1 C M. \NT IolLI <:OCT....eT C#WAifll 0!! c Qi ... (OA~ _____ , 
•• , ____ 220 

OS~1'1QN~Y41Cfm CM~1M ...... !Of 

The ta flings p11 es are not 11ned or covered to prevent migration of rad1onucl1des via groundwater. 
surface water runoff, and wind. Several of the mines pits have steep, unstable walls. 
0'1 C "- OMiotGI TO CWST'1 ~ 
CM NMNTMIJDCNincN 

None reported or suspected. 

oa c oeS~JW~D rDATI: ----1 

01 0 0.. CQNf~TIONO#SIWft. S1'CIW~ WWTJIII oa C 085IIMD IDA~ ----1 
06 NMN:IM OLii:IWTQil 

There are no sanitary or stonn sewers th&t serve this area. 

01l.,. ~~ oa'lt'~IOA~ .. ,L,-.c..Jt _!:!f CIIOT1te1K c~ 
O&~TMOUCIWIOO /' 

Several of the abandoned mines are used for disposal of domestic refuse. There are no approved 
or licensed refuse disposal areas on the Navajo Indian Reservat ion. 

01 OI.3CN'TlOH 01 NtY on.~~ Cit~ *ZNa 

It has been reported that local residents have used rocks that may have high levels of radioact
ivity for foundation materials in the construction of new homes. This allegation has not 
been substantiated by the Navajo Council or the BIA • 

.. TOTA&. ~noN ~y WilD: L.C..V 

f'l. COUlliHTI 
The abondoned uran1"" •1nu present pobnt 1al pub l1c Ilea lth and safety problelll$ frCJII \he 
steep, unstable p1t walls; tilt low quality of ponded water in tht p1ts that are used for 
recreat1on and liYestoct; and the potential for 1nqtst1on of dust and groundwater. The •ints 
should bt f111ed to M1t1gatt these potential problsws. TeMporary ~asures May include fences 
and warning signs. 

Y. SOt.IN:II 0/IINPOitMATlON /CliO--• •· -----
Begay, T., 12 March 1984, pers. can.; Begay, T., 17 April 1984, pers. can.; Bliss, W., 3 
March 1982, pers. com.; Bureau of Land Management, 9 Hay 1985, pers. com.; Payne (1987); U.S. 
Geological Survey (1955). Wilson, R., 1 April 1987, pers. com. 



APPENDIX B 

DIAGRAMS OF ABANDONED MINE SITES 

• 



DATE:--~4~/2~3~/8~7 __ __ 

MINE SITE 1: _.;,;23~--

MINE NAME: CHARLES HUSKON 119 

LOCATION: 2 Ml NORTH OF CAMERON TRADING POST, BESIDE HWY. #89 

LENGTH: _..;,;15:::.::0:..:.FT....;.__ WIDTH: 75FT DEPTH: 20FT 

DISTANCE TO NEAREST HOME: 0.25 Ml 

POPULATION WITHIN 3 MILES OF SITE: 125 

GAMMA RADIATION LEVELS: TO - ---

COMMENTS: RADIATION METER MALFUNCTIONING. 

ROCK 
TAl.INGS 

ROCK 
TAILINGS 

N 

1' 

• 



I 
I 
! 

(' 

DATE: __ ~4/~2~3/~8~7 __ __ 

MINE SITE 1: ......;:;..24.;,..._ __ _ 

MINE NAME: JACK DANIELS 11-5 

LOCATION: 2 Ml NORTH OF CAMERON TRADING POST, BESIDE HWY. 189 

LENGTH: _3::.:00;.:..:...FT:..,___ WIDTH: 200FT DEPTH: _.:.:15::..:FT~--

DISTANCE TO NEAREST HOME: 0.50 Ml 

POPULATION WITHIN 3 MILES OF SITE: 125 

GAMMA RADIATION LEVELS: 
___ To _ __ _ 

COMMENTS: RADIATION METER MALFUNCTIONING. 

u.s. J.N(V 89 
......,..,_--- APPROX. 1/~ mi 

PONDED WATER 
APPAOX. 1 ACRE 

OAE 
PILES 

N 

1' 

• 

.---~~~_.......-_....,_-------------~-



,.. 

DATE: ___ 4~1~22~~~7 __ __ 

MINE SITE t: _2 .. 5;.,._ __ 

MINE NAME: CHARLES HUSKON #12 

LOCATION: 1 Ml NORTH OF CAMERON TRADING POST 

LENGTH: 200FT WIDTH: 200FT DEPTH: 10FT 

DISTANCE TO NEAREST HOME: 0.75 Ml 

POPULATION WITHIN 3 MILES OF SITE: 125 

GAMMA RADIATION LEVELS: 0.05 TO 0.3 mRIHR 

COMMENTS: 

N 

t 

-r READINGS 
0.2-0.3 mRihr 

ROCK 
TAILINGS 



DATE: __ 4...:;./.:::;;:22~/8;;..;7 __ 

MINE SITE t: _2~6:...--

MINE NAME: A & B 13 
----~~--------------------

LOCATION: 0.5MIWESTOFCAMERONTRADING POST 

LENGTH: 600 FT WIDTH: -~30:,;:;0_FT ___ _ DEPTH: -~50~FT.....;,_ __ 

DISTANCE TO NEAREST HOME: __..0 ..... 2=5...-M-...1_ 

POPULATION WITHIN 3 MILES OF SITE: .. 125 

GAMMA RADIATION LEVELS: 0.05 TO 0.3 mRIHR 

COMMENTS: SITE USED EXTENSIVELY AS DOMESTIC GARBAGE DUMP 

'Y REAOtGS 

N 

1' 

~ LJ11l.E COI.ORADO RNER 
APPAOX. 113 mi 

CAMERON 
APPPOX. 1f2mi 

EXPLORATORY 
PITS 

'Y READINGS 
0.05·0.3 mR/hr 

,., 
~:: --



DATE:--~4~/2~3~/8~7--~ 

MINE SITE 1: _3::::..4.;,_ __ 

MINE NAME: AlYCE TOLENO #1 & 3 (See photo 3, Appendix C) 

LOCATION: 2 Ml EASTOFCAMERONTRADINGPOST 

LENGTH: 500FT WIDTH: 250FT DEPTH: -----
DISTANCE TO NEAREST HOME: _1;..;..M;..;..I __ 

POPULATION WITHIN 3 MILES OF SITE: 125 

GAMMA RADIATION LEVELS: 0.05 TO 1.0 mRIHR 

COMMENTS: SIX CAffiE OBSERVED DRINKING WATER FROM PIT. 

"Y READINGS 
0.02-0.08 mRhlr 

SEVERAL FOOD WRAPPERS AND CANS OBSERVED IN PIT. 

PONDED WATER 
~MINE PIT 

APPAOX. 1/4 ACRE 

ROCK 
TALHGS 

"YREADINGS 
0.05-0.2 mRihr 

'Y REAOIOOS 
0.5 1.0 mRihr 



' 

DATE: ___ 4~/2~3~/8~7 __ __ 

MINE SITE t: _3~7 ___ 

MINE NAME: ___,;Y..;..;AZZ=:.:IE=-13::.=..:..:12~-----~ 

LOCATION: 2.5 Ml EAST OF CAMERON TRADING POST 

LENGTH: __ ..;..700~FT_;__ WIDTH: 300FT DEPTH: 30FT 

DISTANCE TO NEAREST HOME: ___,;1...;.;M.:.:..I __ 

POPULATION WITHIN 3 MILES OF SITE: 125 _ 

GAMMA RADIATION LEVELS: __.o ..... o __ s_ TO 1.:.0 mRIHR 

COMMENTS: WATER PIT IS FENCED EXCEPT FOR SOUTHEAST END. 

N 

ROCK 
TAILINGS 

t 

P<HJED WATER 
H MINE PIT 

APPAOX. 112 ACRE 



~ .. 

DATE:--~4/~2~3/~87~--

MINE SITE t: _.;3::..::. 8:..._ __ 

MINE NAME: __:;,BO~Y.;.;:D;..TI;.;.;:S~I.::.:I2:.-_______ _ 

LOCATION: 3 Ml SOUTHEAST OF CAMERON TRADING POST 

LENGTH: _...:.400=:-::FT....;....._ WIDTH: 200 FT DEPTH: 20FT 

DISTANCE TO NEAREST HOME: 0.25 Ml 

POPULATION WITHIN 3 MILES OF SITE: 125 

GAMMA RADIATION LEVELS: 0.01 TO 0.05 mRIHR 

COMMENTS: MINE PIT HAS BEEN FILLED IN. NO APPARENT ORE PILES 

PRESENT. 

ROCK TAILINGS 

'Y READINGS 
0.01-0.05 mAihr 

ROCK 
-+--TAiliNGS 

• 



-~ 
.;.:.: ,. 

DATE: ___ 4~/~23~/8~7 __ __ 

MINE SITE 1: ...:.::39::.._ __ 

MINE NAME: JUAN HORSE 13 

LOCATION: 3 Ml SOUlHEAST OF CAMERON TRADING POST 

. LENGTH: __ .:.25~0:..,:FT...:__ WIDTH: 150FT 

DISTANCE TO NEAREST HOME: 0.25 Ml 

POPULATION WITHIN 3 MILES OF SITE: 

GAMMA RADIATION LEVELS: 0.01 

COMMENTS: VERY STEEP PIT WALLS. 

DEPTH: 40FT 

125 

TO 0.3mRIHR 

ORE 
PLES 

-, READ~ 

0.01-0.3 mR/hr 

• 



DATE: ___ 4~/~23~/8~7 __ __ 

MINE SITE •: _4_1 __ _ 

MINE NAME: JUAN HORSE I 4 (See photo 1, Appendix C) 

LOCATION: 3.5 Ml SOUTHEAST OF CAMERON TRADING POST 

LENGTH: 400FT WIDTH: 80FT DEPTH: 60FT 

DISTANCE TO NEAREST HOME: 05 Ml 

POPULATION WITHIN 3 MILES OF SITE: 50 

GAMMA RADIATION LEVELS: 0.15 TO 0.80 mRIHR 

COMMENTS: VERY STEEP PIT WALLS. 

N 

1' 

9 
ORE PILES 

6 l READINGS 
0.15.0.8 mRJhr 

ROCK TAILINGS 

--------------------------------

• 







OATE:--~4/~2~3/~8~7----

MINE SITE 1: _4...;.;5;.._ __ 

MINE NAME: MANUEL OENETSONE 12 

LOCATION: 4 Ml SOUTHEAST OF CAMERON TRADING POST 

LENGTH: 10FT WIDTH: --~10;..;.FT....;;._ __ DEPTH: _.:,:30::...:FT~---

DISTANCE TO NEAREST HOME: _...0;.;,;:.5;..;;M;.;.;.I __ 

POPULATION WITHIN 3 MILES OF SITE: 50 

GAMMA RADIATION LEVELS: TO----

COMMENTS: RADIATION METER MALFUNCTIONING. 

PONDED WATER 
t4SHAFT 

8ft DIAMETER 

N 

1' 



DATE:--~4/~2~3/~8~7 __ __ 

MINE SITE t: _4_8 __ 

MINE NAME: JACK HUSKON #3 (See photo 2, ApPendix C) 

LOCATION: 6 Ml SOUTHEAST OF CAMERON TRADING POST 

LENGTH: _.:,:800:::...:.FT..;......_ WIDTH: 200FT DEPTH: 100 FT 

DISTANCE TO NEAREST HOME: ---:1~M:.::.I __ 

POPULATION WITHIN 3 MILES OF SITE: 50 

GAMMA RADIATION LEVELS: TO----

COMMENTS: RADIATION METER MALFUNCTIONING. 



DATE: ___ 4~/~23~m=7 __ __ 

MINE SITE t : (not identified on map) 

MINE NAME: _.:.(no...;..;..t n....;a;...med~) ________ _ 

LOCATION: 6 Ml SOUTHEAST OF CAMERON TRADING POST, 

0.5 Ml WEST OF MINE 148 

LENGTH: 80FT WIDTH: 40FT 

DISTANCE TO NEAREST HOME: __;1;..;,;M;.;.;,I ___ 

POPULATION WITHIN 3 MILES OF SITE: 50 

DEPTH: _.:S:..:FT~--

GAMMA RADIATION LEVELS: TO----

COMMENTS: MINE NOT LOCATED ON SITE MAP. RADIATION METER 

MALFUNCTIONING. 

PONDED WATER 
APPAOX. 118 ACRE 

• 



APPENDIX C 

PHOTOGRAPHIC LOG OF PRELIMINARY ASSESSMENT 

• 
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APPENDIX C 

PHOTOGRAPHIC LOG OF PRELIMINARY ASSESSMENT 



Photo 1. Mine site #41 , Juan Horse #4. Photo view east showing steep, high
walled mine pit approximately 300ft long, 80ft wide, and 60ft deep. 

Photo 2. Mine site #48, Jack Huskon #3. Photo view north showing steep, 
high-walled pit approximately 800 ft long, 200ft wide, and 100ft deep. 



Photo 3. Mine site #34, Alyce Tolino #1 and #3. Photo of cattle 
drinking at north end of water-filled mine pit. 

--~ .• ..,,f 

Photo 4. Mine site #35, Evans Huskon #2. Photo view showing garbage
filled mine pit and burning tires. 



' ' 

APPENDIX D 

CONTACT REPORTS 



C8NTACT REP G?. -:-

CONTACT 8 Y : (..;-. vffir-:..E...R 

PERSON (S) CONTACTEO:e1~~C: ~ 
ORGANIZATION: ~A- L.hb ~-n~ 
PHONE NO: 0C~Z -z.~3.- '-iSS ( X -cSY 
SUBJECT OF CONTACT : ST;t(t...!S> oF 
tr011E.Sfte\A.-Tt ~S ~~ c:A.M.~ tJ. M . 
~-

PROPOSAL • 

CONTRACT • ! .::__ - ~~-:::: 

CONTACT DATE/ TIME: 3/z-:/87- 145~ 
CONTACT TYPE : 

/ PHONE 

Tt FAC ILITY ( 

OTHER ( 

RESULT OF CONTACT : f\, ;11!£ IS:.. AWA,C:E -mAT SC:_~ 
IAJ..K:sne-A.Tr~NS tiAilc. 75:ECAJ co~/D~ 1!:.'1 VA~(-:>us 
AqtAXJES. ric: W'-'- ~~~ ~AWS/~c~ 
~ CALL 75AC<. 
q. A1!::£- 1 ~ c~ 71-JA:r 7PE. t.JAK.~ 
TA/U,JtiS ?1'-C-S. ~ r~ ,AN lrf/tffNC;JT ~ 
-r~ S~~I!JM ~LATI~ '1- ~aJI. 

I~ l'tSf;::::£1::: T~ J!:E /NF0~c£;> CF ()~ .:y::;.{etJt.JLE 
p~ oAJ-Sr{C W~. 

NEXT ACTION 

TETRA TECH INC 



CONTACT BY :6. N/J({~ 
PERSON($) CONTACTED:_)~ ~)\~ 
ORGANIZATION:""E,1f_ - CJ.J\1. Ci:Jt.JA..L.-iTy 
PHONE NO: .5:)5'-8&3-<?S:)( 

PROPOSAL • 

CONTRACT • {C- ~ ~0 ~ 

CONTACT DATE/TIME =i1/e7 I~JS 
CONTACT TYPE: 

I PHONE 

SUBJECT OF CONTACT: _ OTHER 
~1-:JL~ICA<- sT~IES IN~~ 

Tt FACILITY ( 

( 

RESULT OF CONTACT: 

__:)1,vt SAil:::,.~ ~ "-I L l:lr~ Sft.JDI~ ~~ 
wrr« CAMCJ.:.otJ ,M.f~ .SrfEs. 

~ <'VI.vc. AE M:::lrn~ ~ CbtJINT- Q-4.~ ~-~ 
~Ei\t~e- ICAir:>~A--ncvJ ~ '-(~ '1'7<{ -.8".378 

t-IE t"'M1#T M~ ACCt:s.s to 7A ~ "Fc5l::. <'A<!~t-J A-ec:A.. 

NEXT ACTION CA_t_(_ ]):;AJ::;tyJ • 

TETRA TECH INC 



CONTACT ~t?G~7 

.,... . ' _., 
DATE: ) i S j ~ i 

I 

CONTACT BY: / s. S~ 
PERSON(S) CONTACTED: _D~ :6Ji.J 
ORGANIZATION: J . ~ . & . S 

lNI-v TC: 

PROPOSAL , 

CONTRACi • _33Cc C 

CONTACT OATE/TIME: ~~3~~ 1 
CONTACT TYPE: 
~ PHONE 

PHONE NO: (JC"Z. c;; 2 7 - 7 t 3 9 _ Tt FACILITY ( 
SUBJECT OF CONTACT : OTHER ( 

1-f)Ciw~s) /'}~~~ 

·~6~5 cr~~~ 
~Y~~ jJ~ Otu--~ <{J-CJ;4.1 /977 

c.~~,__.,!~~--~~ . 
NEXT ACTION 

0~ ~ I ~ {;(,),q.J. 

~ ~-
3~ ~ {)~'- p,Jp ~ 
t/.~ . ~ - e; 
Bv~ tt14l s'" Jlft 
D~ (X) ~ozztr' 

TETRA TECH INC 



CONTACT R~?~R7 

DATE: 3/ti~7 

CONTACT BY :(-l. vJA1ACK.. 
PERSON(S) CONTACTED:ft(oJAEL JSK~~ 
ORGANIZATION: NfA-. EJ.1\l. ~~~EJ.J") 'brvt.st~..J 
PHONE NO: ~05-<&-7-ZCf5( 
SUBJECT OF CONTACT: JtJf:::>~t::y..j ~ 
f~ ~\Ot-J sruv,~s rrJ cMtK~ f),N\ 
Af:EA. I 

PROPOSAL ~ 

CONTRACT • TC _ 35(:-::::. 

CONTACT UATE/TIME: 3ft;)tg7 15'15 tf 
CONTACT TYPE: 

/ PHONE 

Tt FAC ILl TY ( 

OTHER ( 

RESULT OF CONTACT: j..//A... c.fb f1.A.S ~ ~C:~~ !t.JFo ~'/ 
f\0,0rT6t.i~ ~~~t-JVCLibE Co-Eli~ IN Wt~vJ..)~'L.SJ 
~ (?1-..S, ANb. 'IJ~ ~p St~E 1Cfl6. SC:IICJ!:AL 

-i<'E.?~S ~~ 010 :5~ OF ~tc,Jr.}CL.("]::E tfF'rP..~ 

131 ~ AiJLMALS __..;'iAJJ. eNE gc:c,"Ftc ~~ ~.s 
\UfT\-\ Jrr~ "'?>'I Sfter----? ;"14J.J. '7CStJcr5 .Sr'f~vJ NO SI6NtFtcAVI 

u.vCL-~ ~~ cfTI(JC ~lt. t1t1. Ei:.~w~ ~~u_ sEJ.JD TL ALL. 
~~S H.~ 0vJ L-=c"A~. t~E:. 'sAt.~ l).)tC..U,.,J!1 ~ ~1/,?:£ 
AtJ'f /N(:::J ~E iiA-'1 ,J~ I~ 7'1-t FVJ~· 

r::J::U:::E: MLLAHEJZ ~ ~ );>~!Afi ~~;:)~I]::C_ 51~ 
OrJ ~,Jb.vJA\1~ Ct-J -rn~ CN-1~ ~. 
TH:::N£-#'- 50S-&c -Z g<ff 

N A E it::> /-(As ~ c~JJ:::Y.k./7~ !AAV.St=~::;;::._T stvi:Y~ 

SC~t:. UN~!\~ ~K_ (N 1'11(. 
tJ~ 

NEXT ACTION C-::::tJTAC/ ~. <9\UAI-~ 
• 

TETRA TECH INC 



f CONTACT ~E?OR7 

CONTACT aY: t\ ~ 
PERSON {$) CONTACTED: Sfcv'E C!tJN~ 
ORGANIZATION :~ 'L..-- r~~l(£ · W~K\ 

rJfrX 't-~~ 
PHONE N0:~~2_ -~z.7 _ 10'-4~ 
SUBJECT OF CONTACT: 
~~~~teAl- STUhtt:...S:. 'J:::c:>N(" IN 
Cf'v\\~-::>,J, A:e ~· 

RESULT OF CONTACT: 

PROPOSAL • 

CONTRACT • TC'3~~ 

CONTACT DATE/TIME :¥.18:7 0,~ 
CONTACT TYPE: 

.£ PHONE 

T t F AC ILl TY ( 

OTHER ( 

~c: MS ~ 5CDlM80T AND svr::FAC£ LVA1€1:: SMf?L..(~ I 10 
"""THE Ale£.A ~ DL..AQ:::. F""ALL-S ~ CAfof ce.o;..J . 
A~ \)._)(LL S~D vs "MTA vJm-< "1ZS.tJC(£. cr _ALTI-¥\ ~ 

"EETA ~£kf1~ ,4./JALY>ES -~ti Wrl1-' ~r-S or 
~ ~(qJ 1>C1AtL-frJf? fo1r~ srre:s. 

NEXT ACTION 

TETRA TECH INC 



t ~~N,ACi REPOR7 

PROPOSAL • 

CONTRACT • TC- 33C = 

CONTACT BY :cl. Vv:¥1Af:.Y:._ CONTACT DATE/ TIME : ~7 075S 
PERSON($) CONTACTEO:D<:_.~YL ~LtSfi CONTACT TYPE : 

ORGAN I ZAT 1 ON : N. Rr:c..ot.JA ()IJ11/a;=.s 1TY V PHONE 

PHONE NO : (o-=>Z- 'S"Z"'S- '-fl-:::;S" Tt FACILITY ( 

SUBJECT OF CONTACT: _ OTHER ( 
~~ -:::x:1 cCA L ST~IES, OtJ J-/V~ CH!e01AOS~.S 

RESULT OF CONTACT : 

SOJDIES flt's c~~ L:£AL vUrTH ~~~ 
~lA(r->AJ L£VcLS IN lt.J&A.. Ctli :9 FLAets:TAFF ~. 

~=:>?/ LEVE:.LS ltJ ?o-rrJLATf:::::>,.JS oF ~7if ~ ~ 
~~ 7£ Co~'b v.Jm+ CCC~ oF o/f(O't~ 
~TI~S. SfVD'f IS 1~'-CIC - Nc:yjtr7::£ 

~ ~K_ A- I 'jEfil( . S(UD'( 7?.e.SfJLTS 1/JILL 6c 
SU9tq 1,J 11(5 ;t(~ "Lx-t5 Tt::J tfrqR ~ve;e 
~t: oF U~ -p£"Cf(.S __:;:, VA"CrA151'-'T'f IJJ 
leer< tJ1 ~ES. 

~7...(SS: N. ~~A UtJ•V~ti'l 
~~ S(oL-lo 
fLA6..STAff"", A~ 

3POJf 

NEXT ACTION 

TETRA TECH INC 



CONTACT R~?OP.~ 

CONTACT 8Y:6 v.J..~ 

PERSON(S) CONTACTEO : 'ACU:c 6~ 
ORGANIZATION: Nf1 EJD- e\l:Q);.,b~ 1::>1\/ 
PHONE NO: S~-5Z7-23'ft 
SUBJECT OF CONTACT : ~ ..Sft.}J.)/f:..S 
Jf-.) ~S of" "'R.AD~cTIVC fo1LA.Jt: 
IMu~ 
RESULT OF CONTACT: 

I "-- -·•r;.; . ... 

PROPOSAL • 

CONTRAC7 • IC- 330-:::: 

CONTACT UATE/ TIME:~{~ ~~~ 
CONTACT TYPE: 

~PHONE 
_ Tt FACILI TY { 

OTHER ( 

~ ~"£1:) '-EAO\~ ~s ~ CD'-'-~ ..s~c 
\JJ~IIT-~ OIJ Tr.~ EJ:F"~NIS R~ 
MIN( IAJL-1~ . .. 

~,JDvJI'({CJ!- '):)tV't.St~,_j ':Dtb ~~ Co~C/ Df!JLLI~ -rE:5J'S 
N~ Mt,..::£ /AI~. 
1Nr~~ .l'{c -n-v;:r CFJ\ A~ tMe:rr::. s~~-rE~C~ 
C'<:J~lK.~ Dl=:ILLJ~ Sf~ES IN ,X:N ;-i.fCXK::.O ~ 
vJ'{()~f~. 

NEXT ACTION Co,0f"AcJ '0fA ~~~ } )( l:c~J~ 
D~ILL-1~ STt..lbJe;. 

TETRA TECH INC 



..,. 

-

CONTACi REPOR7 

DATE:~ 

CONTACT BY:cl. ~~ 

PERSON($) CONTACTED~Ll- (-1~ 

ORGANIZATION: lJStiS · -nK S~ 
PHONE NO: {tJO 2.- ~zq · f, t Z.5 

PROPOSAL • 

CONTRAC7 • jC- .336-:: 

CONTACT OATE/ TIME : Yz~ 7 o'f:::;:;, 
CONTACT TYPE : 

/PHONE 

T t F AC ILl TY ( 

SUBJECT Of CONTACT: t::A.l)I~C/4(/tflCAL ~A _ OTHER ( 

CoLJ-..D:::!S:> C:.. '{ U.S<-9S ~ 4C eJV. ;4G4.l17{ .S~<£" .S 

RESULT OF CONTACT: D· ~SA~ t-66-S. !-{A:{) f!::.Al:>IO C~lcA.l.._ 

~ ~ 7f{E t.ITrt-e.. c~o~ f\ 1V(5C AT 7f<E 

C~:::N ~f~ STA:rrotJ. DAtA /!VCLt./t::£S,MotJ6.. 

oTHe:::.. -r~oE;C"_s, -ro!AL s~ ~b..S, Avo 
7?.At::>t=:::.ACTIVN'f (~~..s.s ~~~ere). 

IN ~ -r~ t1c:!f" A C!::::>"-P>Y ::::F ?He _M7;4- r ~v5!
S~IT ~ A. LETTC?<: c;r:- ~vESf: 

NEXT ACTION /::FAr/ LEI/~ T:J ()5Cj.S -

TETRA TECH INC 



CONTACT REPORT 

CONTACT av(-1-~~ 
PERSON(S) CONTACTEO:~.Jr~L- ~~tJ 
ORGANIZATION: EPA LAs >JE.N..~ LA~ 
PHONE NO : (8"2.- ( 'f'6 -L \ 0..:) 

SUBJECT OF CONTACT: 1\f'J'{ IM~I~N 
~ J..~l.'fSU. o"F Mt~L-nssve-

- ~ ... 

PROPOSAL • 

CONTRAC • TC- 33.~ 

" 

CONTACT OATE/TIME:<Ji/87 0!>/S-

CONTACT TYPE: 

£_ PHONE 

•• Tt FACILITY ( 
- c 

-- OTHER ( 

f""R-CV"\ f\J:A~ IVV~ N£R::-~~T1Vt: 5tflfS · 
RESULT OF CONTACT: ~-:. 

1>~ t-W-{,0 5TAitp ErA LAs ~S LA3.. fote:t:L-'1 ~ ~~ 
otJ ANJIM.L -rt5.5vB. r'R:==>~ wAs. """bC"fAl-\ · c~tk:T~ h'/ 
N A crt> - ft{l~ -u:~w,.J. ~ 

- M.DRDJJtJ ~ c:tt:IJ carJrkf~ ~vr~i- Jt-Jro IS 
CAJ~~. ? 

-.:: -.;:_ ..... 
~. 
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TO 

SUBJECT: 

uN• • t.U ~rATES GOVERNMENT 

Memorandum ) 

THE JUX:ORD DATE: November 10, 1981 
... 

Donald J. Bills, Hydrologic Technician, USGS, WRO, Flagstaff, Az·. 
THROUGH1 George W. Hill, Subdistrict Chief 

REPORTS: USGS WRl Open-File Report No. 81-914, "Maps showing ground
water conditions in the San Francisco Pe~cs area, Coconino County, Az.-
1979", by Cynthia L. Appel and Donald J. nUb. 

Correction to Geohydrology section of the text: 3rd paragraph, 13th 

line, 150ft should be 225ft (the correct value is shown on the map). 

The corrected sentence reads, "The depth to water in the glacial outwash 

ranges from 0 to 225ft below the land surface, •••••• • 

Copy: R. D. MacNish, District Chief, Tucson, Az. 
Reports Section, WRD, Tucson, Az. 

Cynthia L. Appel, WRD, Salt Lake City, Utah 

Buy U.S. Savint,s Bonds Regularly on the Payroll Savings Pla_n 



INTRODUCTION 

WATER-RESOURCES INVESTIGATIONS 
OPEN-FILE REPORT 81-914 

SHEET 1 OF Z 
WELL DEPTH, DEPTH TO WATER, ALTITUDE OF 

THE WATER LEVEL, AND SPRING DISCHARGE 

The San Francisco Peaks area includes about 2,300 mi2, of which about 500 
mi2 is in the Navajo Indian Reservation, in north-central Arizona. Ground
water development has been slight except for the public-supply wells for 
Flagstaff and domestic wells in Fort Valley, Pitman Valley, and the area 
west of Elden Mountain. The public water supply for Flagstaff is primarily 
from Upper Lake Mary but is supplemented by ground water from wells near 
NOody Mountain and lower Lake Mary and from wells and springs in the Inner 
Basin. In 1978 about 2,000 acre-ft of ground water was withdrawn for 
public, industrial, domestic, and stock supplies in the San Francisco Peaks 
area . 

The hydrologic data on which these maps are based are available, for the 
most part, in computer-printout form and may be consulted at the Arizona 
Department of Water Resources, 99 East Virginia, Phoenix, and at U.S. 
Geological Survey offices in: Federal Building, 301 West Congress Street, 
Tucson; Valley Center, Suite 1880, Phoenix; and 2255 North Gemini Drive, 
Building 3, Flagstaff. Material from which copies can be made at private 
expense is available at the Tucson, Phoenix, and Flagstaff offices of the 
U.S . Geological Survey. Only the springs for which discharge data are 
available are shown on the maps, and only selected wells ctre shown in areas 
of high well density. 

GEOHYDROLOGY 

The San Francisco Peaks area is underlain by a bedded seq~ence of sedi
mentary rocks, which generally is overlain by volcanic rocks in the southern 
part of the area . In places the sedimentary and volcanic rocks are overlain 
by glacial outwash and alluvium. Ground water is present in most of the 
geologic units (see composite stratigraphic column), and some of the units 
are hydraulically connected. Generally, the wate1~ occurs under water-table 
:onditions; locally, however, the water is under artesian pressure and rises 
1bove the zone of saturat ion where tapped by wells. Well yields probably 
tlre more dependent on pump type and size than on aquifer characteristics. 
[n ~laces the Kaibab Limestone, Moenkopi Formation, Chinle Formation. vol
canic rocks, glacial outwash, and alluvium contain perched ground water, 
which may be as much as 2,000 ft above the water table. The water is 
perched on the poorly permeable cherty limestone in the Kaibab Limestone, 
s il:stone, mudstone, and clay beds in the Moenkopi and Chi nle Formations, or 
on unfractured volcanic rocks, which impede downward roovement. 

In t he eastern part of the area most wells obtain water from the Coconino 



In the eastern part of the area rost wells obtain water from the Coconino 
sa~tstone and sandstone beds in the upper part of the Supai Group. Near 
Leupp, the Kaibab Limestone h hydraulically connected to the sandstone 
beds in the underlying Coconino and Supai; siltstone beds in the lower part 
of the Supai restrict the vertical movement of water between the units 
above the siltstone beds and the units below. Near Leupp, the depth to 
water ranges from 75 to 140 ft below the land surface and increases west
ward and northward . The depth to water is more than 1.900 ft below the 
lard surface near Sunset Crater and almost 1,600 ft in the Wupatki National 
Monument. The contours near the well in sec. 6, T. 25 N., R. 9 E. , may 
indicate greater depth to water than actually occurs in that area owing to 
possible structural anomalies. Wells that penetrate the Coconino and Supai 
are 154 to 2,400 ft deep except for one wel l in T. 27 N., R. 9 E., which is 
3,624 ft deep and bottoms in the Redwall Limestone; well yields are 4 to 
560 gal/min. In the Coconino and Supai ground-water movement generally is 
northward. Between Cameron and the Coconino Rim, si 1 tstone beds in the 
Supai are fractured owing to folding and faulting, and water in the over
lying sandstone moves downward through the fractures into the underlying 
Redwall and Muav Limestones. Along the Little Colorado River north of the 
Coconino Rim, many springs issue from the Redwall 1nd Muav Limestones. 
Some wells along the Little Colorado River obtain water from the alluvium, 
volcanic rocks, Shinarump Member of the Chi nle Fonnation, or Moenkopi 
Formation. The depth to water in these uni ts generally is less than 100 ft 
below the land surface, and most wells yield less than 50 gal/min. In and 
near the Wupatki National Monument springs issue f rom perched zones in the 
Moenkopi Formation and discharge less than 5 gal/min. 

In the southwestern part of the area most wells and springs obtain water 
from the alluvium or volcanic rocks. The depth to water in these units 
ranges from 0 to more than 900ft below the land surface, and wells are 
from 6 to 1,175 ft deep. Well yields and spring d·ischarges from the 
alluvium and volcanic rocks range from less than 1 to 70 gal/~in and 
fluctuate in response to precipitation, snowmelt, and runoff; occasionally, 
the wells and springs are dry. Most domestic wells yield less than 30 
gal/min. West of Elden Mountain and near Babbitt lake, some wells obtain 
water from the Chinle or Moenkopi Formations. Depth to water is 40 to more 
than 200 ft below the land surface, wells are 60 to 243 ft deep, and wells 
yield less than 20 gal/min. In the Inner Basin most wells and springs ~ . 
obtain water from the glacial ~~wash. The deoth to water in the glacial ~~ 
outwash ranges from 0 to aboutl~ft below the land surface wells are 215 
tOS02 ft deep, and wells y1eld 300 to 859 gal/min. Near rfagstaff, Parks, 
and Babbitt Lake, some wells obtain water from the Kaibab limestone. In 
the Kaibab limestone water bodies are perched from about 30 to more than 
400 ft below the land surface, wells are 47 to 437 ft deep, and wells 
generally yield less than 20 gal/min. Although the upper part of the Supai 
Group is at least partly saturated in most of the area, a well that pene-
trates the Supai near Parks was dry at a depth of 2,570 ft. Near Flagstaff, 
several deep wells obtain water from the Coconino Sandstone and Supai 
Group. Depth to water in the Coconino and Supai is 600 to more than 2,100 
ft below the land surface, wells are 987 to 2,350 ft deep, and wells yield 
30 to 860 gal/min. 

In the northern part of the area several springs issue from the Redwall and 
Muav Limestones, but there are no known producing wells. At the north 
boundary, Blue Spring, which issues from the Redwall Limestone, flows into 
the Little Colorado River. In 1950 the discharge was estimated to be 107 
ft3js or 48,000 gal/min. Blue Spring and several nearby springs sustain 
the base flow of the river at its mouth. Between 1952 and 1979, 14 dis
charge measurements were made of the combined discharge. The measured 
discharges ranged from 217 to 232 ft3js {97,400 to 104,000 gal/min} and 
averaged 223 ft3js {100,000 gal/min). 

SELECTED REFERENCES 
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e 3P-352 
Pc 
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495M( 19631 

3715 

~ 
'48,000E( 1950) 

3165 
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POTENTIOMETRIC CONTOUR--shows approximate altitude 
at which water level would have stood in tightly 
cased well that penetrates the Coconino Sandstone 
and {or) Supai Group. Short dashed where uncertain. 
Contour interval 100 and 200 feet. Datum is mean 
sea level 

WELL IN WHICH DEPTH TO WATER WAS MEASURED IN 1978-
79--first entry, 3P-352, is well name or number 
assigned by the Navajo Tribe; well numbers are 
not shown for off-reservation sites. Second 
entry, Pc, is principal geologic formation from 
which the well obtains its water (see composite 
strati9raphic column for explan&tion of letter 
symbol). Third entry, 658, is depth of well in 
feet. Fourth entry, 495M(l963), is depth to 
water in feet below land surfaca [M, depth to 
water measured; R, depth to water reported; E, 
depth to water estimated; (1963}, year in which 
water level was determined if other than 1978-79]. 
Fifth entry, 3715, is altitude of the water level 
in feet above mean sea level 

SPRING FOR WHICH DISCHARGE WAS DETERMINED IN 1978-
79--first entry, Mr, is principal geologic forma
tion from which the spring issues (see composite 
strati9raphic column for explanation of letter 
symbol). Second entry, 48,000£{1950), is dis
charge of spring in gal l ons per minute [M, 
discharge measured; E, discharge estimated; 
(1950), year in which di scharge was determined 
if other than 1978-79]. Third entry, 3165, is 
altitude of the land sur·face in feet above mean 
sea level 

WELL FOR WHICH A HYDROGRAPH IS SHOWN 

GENERALIZED DIRECTION OF GROUND-WATER FLOW IN THE 
COCONINO SANDSTONE AND (OR) SUPAI GROUP 

ARBITRARY Bul.J~DARY OF GROutiD-wATt::R Af<f.A 
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Composite stratigraphic column for the 
San Francisco Peaks area 

Group, formation, Letter symbol 
System for or metlter geologic unit 

Qua terna r·y Alluvium Qal 
Glacial outwash Q; 

Qua terna r·y and Vo 1 canic rocks QTv Tertiary 

Chinle Fonnation ,.c 
Triassic Petrified Forest Member ,.cp 

Shinarump Hernber ~cs 
Moenkopi Formation Rm . 
Ka i bab limestone Pk 

Permian Toroweap Format ion Pt 
Coconino Sandstone Pc 
Hermit Shale Ph 

Permian and Supai Group PPs Pennsylvanian 

Mississippian Redwall Limestone Mr 

Devonian Temple Butte Limestone Dtb 
• 

Cambrian Muav Limestone £m 
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-O . rect i on 1 11 i 
-Speed l mphl 
-Oate 

27 : I 2B : ~ 3'i 5 
,., , ')b 200 

-b l 

-~~ I 
3' 

b3 
1o 

-23 
1 

1 15:; 1005 

0 0 

71 

4 7 

15 
4 

12 

14 

7 

0 

0 
7 

31 
2 

71 
s~ 
54 
bB 

81 

5.4 

11 
0 

11 

5 

0 

0 

0 
4 

28 
4 

47 
41 
!.2 

2. 38 1 b7 
O.bb 0 !.4 
7- 8 20-21 

!.2 
24 

1 
4 

'l11 

0 

78 

8 
8 

15 

11 

8 

3 

0 
2 

25 
0 

74 
30 
1~ 
27 

557 

0 

72 

4 . q 

12 
11 

7 

2 

2 

0 
0 

23 
0 

37 
34 
57 

2 . 54 3. 3'l 
0 47 1. 7'! 

14-15 20-21 

2b2 313 21.3 18 .5 
'l .S 12 . 7 5.4 '! . 3 

7- 8 3 18-1'3 21-22 

Ob4 
2 2 
s. 7 

N( 
2'1 
lb 

15 1 
0 3 
') 0 

~ 
23 
<3 

21'l 
3 .8 
b 5 

sw 
32 
25 

sw 
41 
2 

220 
2. 3 
5 .'! 

sw 
32 
20 

sw 
3!> 
20 

!>8 8 
34.2 
51 5 
27 5 

77 
28 
23 
14 

411 

0 

84 

4 . '3 

10 
1'5 

r, 

s 

0 

b 

0 

0 
0 

10 
0 

o3 
28 
28 
'51 

0 .2!> 
0. 12 

31 

0.0 
0.0 

210 
3.8 
5 . 8 

sw 
30 
10 

sw 
33 I 10 

8 1 5 
43 . b 
b2 b 
2'l 5 

'lO 
17 
2'l 

4 

102 

3b 

78 

2.'5 

23 
5 
2 

2 

0 

3 

0 

1 
0 

3 
0 

4o 
21 
20 
37 

82 . 4 
52 .0 
E>7 2 
42 0 

'l4 
4 

45 
21 

2o 

102 

e. .o 

s 
17 
q 

13 

0 

1e. 

0 

s 
0 

0 
0 

'S'l 
33 
3'5 
51 

o.oq 2.30 
O. Of> 0 . 72 

24 2'3-30 

0 . 0 
0 .0 

21CJ 
2. 7 
4. '3 

sw 
24 
25 

s 
33 
18 

0.0 
0 .0 

23'! 
0 . '! 
4 .0 

NE 
28 

7 

NW 
33 

7 

81 . '3 
48 .b 
r,s 3 

'll 
24 
41 
1'5 

31 

47 

4 .0 

1'5 
13 
3 

8 

0 

12 

0 

2 
0 

0 
0 

32 
31 
so 

1.07 
0.82 

27 

0.0 
0 .0 

.'4W 
20 
31 

I! 1 I See Reference Notes on Page b9 
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b8 .8 
37 .3 
53 1 
33 . 3 

77 
14 
2'5 
12 

351 

0 

4 . 1 

15 
10 
5 

7 

0 

7 

0 
0 

5 
0 

40 
3'5 
58 

3.b8 
1 . '!7 , 
0.0 
0 .0 

213 
3.4 
5 1 

sw 
37 
11 
sw 
41 
11 

b2 0 
33 . 3 
4 7 7 
30 .8 

7£, 
5 

28 
20 

4o .3 
2 1 .2 
33 .8 
1'3 . 3 

bo 
4 

-b 
1'l 

47 .0 
17 .7 
32 4 
1b .8 

S'l 
21 

3 
11 

o1 o 
30 . '3 
4o o 

'34 
JUL 4 

-23 
fEB 1 

532 

0 

~3 1 1005 7017 

185 0 0 

4.'3 

12 
10 
q 

0 

2 

0 
0 

14 
0 

b'l 
45 
44 
(,5 

5.3 

11 
8 

11 

8 

5 

1 

2 

0 
2 

2E> 
2 

54 
52 

2,44 b !>4 
1.2b 2 .05 
~>- 1 2?-2E> 

0 .0 40 . 7 
0.0 18.4 

12 

187 
' .2 
4. 8 

s 
32 

'! 

21 !> 
4 . 7 
7 .0 

s 
44 
11 

'35 

3.8 

1'5 
10 
r, 

0 

0 

0 
2 

31 
0 

70 
48 
44 
E>4 

4 7 

152 
11 7 

'lo 

28 

52 

11 

8 
1 7 

1% 
8 

41 
3'3 

0 . 15 ~b . b7 
0.08 2.05 

10 NOV 25-2b 

4! . b 
, .8 

10 

071 
1 3 
4 7 

sw 
30 
8 

140 . !> 
18 . 4 

NOV 12 



NORMALS, MEANS, AND EXTREMES 
fLAGSTAFF. ARIZONA 

LATITuDE · 35 °08·~ ELEVATION : FT GRNO 700~ BARO Jb'l'l7 TIME ZONE: HOU~IAI~ 

Ia~ JAN FEB M!.R APR MAY JUNE JULY AUG SEP OC T NOV I DE C I - . -. ,.. --
TEPIPEAATURE °F : I I 

Nocaa l ~ 
-Oa ; l y ~a • . • \,0 .. 

I 
I 

4~ 7 ~4 . 5 ~e t. 57 . 1 bb . 7 77 . b 81 .'l 78 . 'l 74 . 1 !,3 .7 51 0 43 b I ;, .. ~ 

- Oa i I y " ; n I • ...., .. 
14 . 7 1t. . 'l 2~ . 4 25 . 'l 32 . '! 40 . '! 50 . 3 48 . 7 40 . 'l 30 .t. 21 .5 15 q ., ... , . 

,\.. -
-llonthlv 28 2 30 . 7 34 5 ~ 1. 5 4'l .8 5'!.3 E.b .1 E.3 .8 57 .5 47 .2 3!>.3 2'l .8 ~'S ~ 

E • tre~Re'S -
-Recor-d H.ghe~t 3t. bb 70 73 78 87 % cp 'l2 'lO 85 74 t.8 ,. 
-Year- 1 '!71 1'l77 1%~ 1'l81 1'l74 1'l70 1'!73 1 'l78 1'l50 1'l80 1'l77 1'350 JUL "'l'3 

-Recor-d Lo .. est 3t. -22 -23 - 1 ~ -2 14 22 32 24 23 -2 -13 -23 -23 
-Year- 1 'l71 1'!85 1%E. 1'!75 1'375 1'!55 1'155 1%8 1'!71 1'!71 1'l58 1'!78 FEB 1'!8~ 

NOR"AL DEGREE DAYS: 
Heating lba~• E.5°t l 1141 %0 ~b 702 4!.8 1'l4 34 7!, 22'l 552 8!.1 10'!1 ' 2'34 

Cooling tba~• E.5°F J 0 0 0 0 0 20 t.8 3'l 0 0 0 0 127 

X OF POSSIBLE SUNSHINE 7 75 71 71 80 88 87 70 77 80 7E. 73 71 ,. 

"EAN SKY COYER ltenthsl 
Sun,..ise - Sunset 34 5.3 5.1 5.2 4 .& 3.'l 2. 'l 5 .4 5.0 3.!> 3.!, 4.2 4.8 4 5 

"EAN NUIISER Of DAYS: 
Sunr-ise to Svn~et 

-Clear 34 12 .4 11 .4 11.8 13 .0 15 .8 l'l . 1 8.8 10.3 1& .0 17 .2 15 .5 13 . 'l :;,s . 

-Par-t I v C I oudv 34 E. .O &.0 7. 7 8.4 8.'l 7.4 13 . 1 12.'! 'LE> E. . 'l ~ . 3 &.4 ~'l . J 

-Cicudv 34 12.7 10 .'! 11. 5 e.e. E. . 3 3.& 9 . 1 7.8 4.5 E. .8 8.2 10 .7 100 .9 
Prec ip i tat ton 
.01 inch•~ ~.- •or-e 3E. 7. 5 &.5 8.4 5.8 4 . 1 2.5 11.8 11.0 E..4 4 . 7 5.4 &. 2 80. ;: 

Snow,lce pelleh 
1.0 inches or- •ore 35 4 .2 3.8 5.1 2 .5 0 .7 0 .0 0.0 C.O o.a O. E. 2.0 3.4, 22 3 

Thvnder~toc•s 30 o.a 0. 3 0.& 1. 3 2.& 3. 7 1&.& 15.7 &. 7 2.2 0. 7 0 2 <;' -.v ::-

Heavy tog Visib i I •tv 
30 1 .8 I .8 1.& 1. 2 0 .2 O.a 0.1 0 .3 0.5 1/4 •• le or l!ss O.'l I I ; . 8 . ,. ~ 

T •'"per-a tur-e t 
-"ax i•u• 

'!0° ar.d abo•• 3~ 0.0 0.0 0.0 0 .0 0.0 1.2 1 . 5 0.3 o.a 0.0 0.0 0 .0 3 
32° ar.d be I ow 3!, 4 . 7 2.& 1. '! 0 .2 0 .0 0 .0 G.O 0 .0 0 .0 0. 1 1 .2 4.5 15.2 

_,.ln i•u• 
32° ar.d below 3E. 30.3 27 . 7 2'l . 'l 25 . ~ 14 . 4 3. 2 0.1 0 .1 2 .8 18 . 7 28.0 30 .2 210 9 
0° and below 3~ 3 .5 1. 5 0. 7 0 . 1 0.0 0 .0 0.0 0 .0 0.0 0 .• 0.5 2 .1 9 .~ 

AYG. STATION PRESS . I.OI s 78!,.7 78!>.'3 783 .0 784 .8 7Bt..4 78'! .2 7'!1 . 7 7'!1 .b i'lO.& 78'l . 7 788.2 787 .& "38 ~ 

RELATIVE HOIIIOITY lXI 
Hove 05 28 74 n 71 e.& &3 54 E.'l 7E. 74 71 71 72 .. 

J 

Ho ... r- 11 IL at T iael 30 54 50 44 35 28 23 34 3'l 38 38 44 5C ., ·-
Hove 17 oc 22 51 44 41 32 2~ 20 3'l 43 37 3& 43 52 J'l 

Hour- 23 18 t.8 !,3 E.O '54 47 40 E.l b'l b~ E.3 &4 73 b, 

PRECIPITATION I inches I: 
Water- Equ ivalent 

1. 'lS 2. 13 -Nor-•& I 2 . 10 1.35 0. 75 0 . 57 2. 47 2.&2 1. 47 1. 54 1.&5 2.2!. 2J. 3!, 
- P12h iau• "onthly 3& & .S2 7.81 !>.7'5 5 .&2 2. 1!, 2. '!2 5 23 5 .50 b . 75 '!.8& E. . E.4 7. 30 'l . 3b 

-Year- 1'l80 1'380 1'!70 1%5 1'!7'! 1'!'55 1%4 1 'lSI 1'!83 1'!72 1'l85 1%7 OCT 1q ;2 
-f1;nilllu• rlonth lv 3& 0.00 T T O.O'l T 0.00 0 . 32 0 . 2E. T T T T O.llC 

-Year 1'l72 1%7 1'H2 1%2 1'!74 1'!71 1%3 1%2 1'!73 1'l52 1'!80 l'l58 JAN 1'!72 
-P1axi•y• ;n 24 hr~ 3!, 2 . 10 2.53 2.% 1. 7'! 1.11 2.7'! 2. '55 2 . ~5 3. 43 2.73 3.&'! 3.11 3 . ~ b . 

-Year 1'!7'! 1'!80 1'l70 1'!85 1%'5 1 '!SE. 1%4 1'!51 1%5 1'l72 1'!78 1'l51 NOV 1'l79 

Snow, Ice pe I I e t s 
42 . 1 77 .4 '58.3 -~a. t •uM P1ont~lv 35 !.3.4 8 .2 T 2.0 24 . 7 40 .7 8& .0 ae, ') 

-Year 1'l80 1%'l 1'!73 1%5 1'l75 1'!55 1%5 1'l71 1'!85 1%7 DEC ! Cjb ] 

-"~h 1 .au• ' " 24 hr-s 35 23.1 l'l.'l 2& .3 17.2 E. .& T 2 .0 13.5 18.4 27 .3 27 . 3 
·Year 1'!80 1'!7& 1'!70 1'!77 1%5 1'!'5'5 1%5 1 '!74 1'!85 1%7 DEC 1%7 

WINO: 
~ean Speed lephl 18 7.5 7 3 8 1 8 .5 7 . ~ 7 . b S.'l 5 . 7 b 3 &. 4 7. 4 7. 3 7 2 

Preva, 1 inV Oirec t ion 
thr- ough %3 NE s ssw ssw ssw ssw ssw s <; N NNE NE ~ s:.. 

•a~ tnt "i le sw ·Direct ion I!! I 11 sw sw sw sw sw sw NW w NW sw '"lE c;.; 

-Speed !I1PHI ,, 38 34 37 40 4& 35 3'! 30 33 34 3'! 38 4(, 

-Year 1'l75 1'!80 1'!74 1'l74 1'l75 1'l84 197& 1'l78 1'!74 1'l78 1'H8 1'l82 MAY 1'!75 

Peak Gust 
-O i rttctton J! I J 1 NE sw sw sw sw s NW sw sw s sw 5 

-Speed l .. ph I 1 3'l 44 ' 1 44 40 33 33 . 41 3'l 44 33 ~ 4 

-Da te 1'l84 1'!84 1~S 1'l84 1'!84 1'l85 1'l85 1'385 1'l84 1'185 1'384 NOV 1'!85 

I ! !I See Refer-ence Note~ on Page &B . 
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PRECIPITATION (inches) 

YEAR 

R 
M 

ICJSE> 
ICJ'57 
1'l58 
1'lS'l 
1"3&0 
' 'lol 
1"11>2 
1'l&3 
1'3(,4 
1"3&5 
1CJE.b 
1%7 
1%8 
1"lo'l 
1'l70 
1'371 
1"372 
1"373 
1"374 
1"37'5 
1'l7E. 
l'l77 
1'l78 
1'37"3 
1CJ80 
1"381 
1'182 
1'183 
1984 
1 '185 

ecor-d 
ean 

JAN 
I (,2 
E> 4& 
0 22 
0 34 
I 0 3 I , , 5 I 
2 &S I 
0 'IE. . 
1 0 1 1 
3 OS 
1 10 
0 CJ3 , 55 
4 E.3 
0 '51 

0 08 
0 00 
1 8'l 
3 E.3 
1 7E. 
0 . 17 
1 as 
4 . 0"3 
5 54 
&. 52 
1 . 31 
4 &2 
1 &1 
0 3& 
2 38 

2 00 

FEB MAR 
1 . OE> 0 12 
0 85 0 . "12 
3 04 2 . "18 
3 1>3 0 . 08 
I 82 0 bb 

0 12 .2 . 8"1 
4 IS 1 30 
1 28 1 03 
0 14 3 08 
2 34 3 . 3'3 
1 OE. 0 "lS 

T , . 11 
, . 2'3 , 15 
3 . "11 3 . 00 
0 41 E. . 75 

1 . 48 0.25 
0 .02 T 
3 . E."l E. . 18 
0 . 2& 1 . 01 
1 . "30 2 . "12 

5 . % 2 . 0& 
0 . 84 0 . "32 
4 . €>7 '5 . 58 
1 . 73 2 . 52 
7 . 81 4 . 1 E. 

1 1& 4 . 04 
2 . 55 5 . &9 
3 . 0 4 4 3& 
0.13 0.8CJ 
1 &7 2 . 54 

1 '15 2.07 

FUGSTAfl'. ARIZONA 

APR HAY JUNE ·JULY AUG SEP 
o BE> 0 17 ~.~~ 1 . ~~ I . 4~ 0 . 02 
1 04 2 . 02 1 . 57 I . &5 T 
1 . 23 0 . 45 0 70 0 75 3 02 E. . E>O 
I 4'l 0 &4 0 77 2 '13 4 . '3& 0 . 28 
I 34 0 71 0 3'l 0% 3 . 28 1 . 18 

0 35 0 . 28 0 . 37 2 03 3 37 1 . "12 
0 . 0"1 0."3CJ 0 . 52 .2 3E> 0 . .2& 2 . 48 
2 . 13 o.os T 0 32 4 . "1& 0 . 7'l 
2 17 0 . 84 0 . 17 5 23 1 32 0 . '3"3 
5 . &2 1 . 88 0 . 30 2 . 34 1. 01 4 . 8'5 

0 . 27 T 0 21 , b2 3 . 55 2 . 03 
1. qo 0 . 41 1 . 0'5 3 eo 2 . &8 2 . 25 
2 . 0CJ 0.5'5 0 . 1 b 3 &1 , . 13 0 . 04 
0 . 1, 1 . OE> 0 . 01 3 . 81 1 . CJO 1 .34 
1 . 1 E. T 0 . 07 2 .58 5 . 1'5 3 . 7"3 

0 . 55 1. 23 0 . 00 , . 'l7 4 . 48 2.02 
0 . 72 0 . 14 1 . 'l3 1 . "30 2 . 82 0 . 81 
1 21 1. 17 0 . 40 1 . 87 1 . 25 T 
0 . 57 T T 3 . 00 2 . 1& 0 . "13 
2 . 20 1 . 1€> 0 . 0'5 2 . 24 0 . 74 1 . B'l 

3 . 0"1 1 . &S T 3 .82 0.58 1 . IE. 
1 . 47 O. 'l& 0 . 'l1 3 . €>0 3 . 72 1 . 52 
1 &0 0 . 27 0 . 0"3 1 . 17 0 . &8 0 . 4& 
0 . 31 2 . 1 e. 0 . 18 0 . 7'1 2 . 38 0 .1 3 
1 . 21 1. 7"3 0 . 2'5 2 . 4'1 2 . 1"3 0 . &5 

1. so 0. 72 1 . 0"3 2 .87 3 . 73 2.54 
0 . 2'5 0 . 8& T 1 .8'3 2 . 32 3 . 1 7 
2 . 18 0 . 0& 0 28 2.8& 3.53 e. . 7'5 
0 . 73 0 . 21 0 . 13 4 .20 3 . 8& 1 . 7'5 
3 . 3"3 0 . 2& 0 . 0"1 2 . 3b 1 . 07 :s . e.8 

1 33 O. b'1 0 so 2 . 73 2 . 77 1 . 77 I 
See Refer-ence Notes on Page &B. 
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AVERAGE TEMPERATURE (deg. F) FUGSTAFF. ARIZONA 

YEAR JAN FEB MAR APR MAY JUNE JULY AUG SEP 
1<;15& 3""l . 2 ~& . 3 3& . '3 :g : ~ ~~ : ~ 

£,1 . 0 ~::i &0 . 8 ;L~ 1'l'37 2'l b 37 . 2 31 . b &0.0 &3 . 4 
1'l'38 30 . 5 34 . 1 30 . 1 40 . 8 '53 . 'l &1 . 1 t.5.8 E>E> . 4 57 . 0 
1'l5'l 31 4 27 . 2 37 . 3 45 . 7 4'3 . 8 &1 . 8 Eo 7. '5 &2 . "1 56 . 4 
1'lE.O 22 7 25 . 8 3'l . 4 43 . 7 50 . 5 &2 . 3 Eo 7. 4 65 . 3 5'L? 

1'3&1 30 . 2 33 . 8 34 . <;1 44 . 1 48 . 8 E.3 . 1 &E. . 7 &4 . 1 53 8 
1'lE.2 2? . 1 30 . 3 28 . 1 4 7 . Eo 48 . 0 58 . 2 E>4 . E. &4 . 'l 58 . 7 
1"lE>3 25 . 4 3& . 7 34 . 5 3CJ . Eo 52 . 7 5Eo . 3 &8 . 0 &3 . 8 '3CJ . 2 
1"lEo4 25 . 3 2E. . E. 30 . '5 3'l . 7 4'l . 4 57.4 E.Eo . 'l &3 . 3 % . 7 
1"165 3 1 4 2'l . 7 33 . 0 3'3 . 2 4E. . 7 53 . 0 &5 .0 63 . 7 53 . 8 

1'l&& 23 . 5 25 . 1 37 . 2 44 . 7 53 . 7 5"3 . 1 &1> . 4 &5.2 58 . 6 
1967 29 . 1 35 . 3 3"3 . 0 37 . & 48 . 7 56 . 2 E.&.E. &4 . 4 S7 . 'l 
l 'l&8 25 . '5 35 . 8 37 . 0 40 . 3 50 . 2 5'l . 'l &4 . 'l S'l . S 5-5 . "3 
1"169 31 . 8 25 . 4 27 . 3 41 . 7 '52 . 4 57 . 9 && . 2 &5 . 1 58.2 
1970 30 . 9 37 . 1 33 . 7 37 .'5 '52 . 6 &0 . 4 &7 . 7 &6 . 3 '54 . 4 

1 'l7 1 2'l . 3 31 . , 37 . 0 41 . 'l 4& . 8 58 . 7 &7 .5 &4.0 53.0 
1"172 28 4 31 . 8 40 . 0 3CJ . 8 46 . 4 57 . 6 E.E. . S &2 . CJ '50 . 7 
1973 22 q 28 . 7 2& . 8 38 . 0 52 . 8 E>0 . 5 &5 . 7 Eo4 . E. 57 . 7 
1'l74 27 . 8 30 . '5 40 . 4 43 . 2 54 . 8 &Eo . S &&.3 &4 . 7 59 . 7 
1CJ75 27 . 7 27 . & 33 . 2 3&.2 47.'5 57 . 1 &5.9 1>3 . 5 57 . q 

1976 30 b 35 . , 35 . 4 41 .4 52 . 8 58 . 9 &E..S 62 . 8 '57 . 1 
1'l77 2& 8 34 . 2 33 . 5 44.7 47 . 4 62 . 2 &7 . 2 && . 2 &0 .2 
1'P8 31 . 5 30 . 7 40 . 3 42 . 2 49 . 4 &1 . 4 E>E. . E. &3.7 57 . 3 
1"1 7 '3 22 & 2S . 'l 32 . 3 40 . 7 47 . "3 57 . 8 &4. 1 &0 . 5 58 . 8 
1<! 80 30 7 32 . 8 32 . 3 41 . q 4'5 Eo &0 . '3 E>'LO 1>& . 3 'S"J . 7 

1 '381 3{, 2 3& . 3 3b . E. 48 . 5 52 . 1 E>Eo . 1 &8 . 2 &'5 . 4 '58 . 7 
1'l82 28 . 3 30 . '5 35 . 3 43 . 5 4C) , q 57 . 1 &3 . 8 &S . E. '57 . & 
1'383 3 1 . 0 32 . 3 36 . 2 37 . 0 4CJ . 'l 57 . 3 1>5 . 5 &3 . 8 &0 . 7 
1"184 31 7 32 . 8 38 . 3 40 . 7 Sb . 8 S8.S &5 . 7 &3 . 8 5CJ . 3 

1'l85 27 5 28 . 9 3'5 . 5 4& . 2 51 . 5 &2 . E> &7 . 2 &5 . 3 53 . 1 

Record 50 . 2 SCJ 3 &5 . 8 !.3 . 9 57 . 4 
Me~n 28 . 0 3 0 q 35 7 42 . 5 
M~. 41 3 44 1 4'l 1 57 . s &E. . & 77 3 81 . 1 78 . 5 73 . 2 

M i n , 4 b 1 7 . 7 22 2 2 7. & 33 . 8 41 2 50 . 5 4'l . 2 4 1 . e. 
See Reference Note• on Page &B . 
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OCT NOV DEC ANNUAL 
0 . &-a- r~Y g ~~ ·o . p 
3 . E.E. 24 5"1 
0 . 8& 1 3"3 T 2 1 .24 
2 . 3'5 0 3 1 3 1>8 2' 4(, 
3 . 57 I 27 0 3"3 !& &0 

1 . 8"3 1 43 3 1'5 18 "JS 
1 . 23 1 23 0 85 18 11 
1 . 2'5 1 3CJ 0 3(:, 14 52 
0 .02 1 27 2 74 ICJ 04 
0 . 27 4 CJ7 b . b3 3& 5"1 

O. "lCJ 2 33 e. . 1 7 20 28 
0 . 30 0 . '54 7 . 30 22 . 27 
1 . 38 0 . 87 2 . 7, 1& . 53 
1 . 14 2 . 04 0 . 4& 23 . 41 
0 . 11 1 . 37 2 . , 2 24 02 
4 . 37 0 . 40 4 . 18 21 . 01 
'3 . 8& 2 . 34 4 . 13 24 . &7 
0 . 03 1 . 'lO 0 . 12 1 Cj . 71 
3 . &4 1 . 03 1 18 1 7 41 
0 . 33 2 . "3E. 1 . <IS 20 10 
0 . 73 0 . 10 0 . 80 20 12 
1 . 04 0 . 7& 1 . 18 18 77 
0 . 5& &. 1& 5 . 3"3 30 72 
1. 30 1 . 14 1 . so 1"3 &8 
1 . 08 T 1 . 15 2'1 . 30 

1 . 81 2 . 43 0 . 17 23 . 37 
0 . 71 5 . 3& 3 . &7 3 1 .0'1 
0 . 75 1 . 53 2 . 52 2"3 . 47 
1 . 43 1 . 40 5 . 0 0 20 09 
2.44 E> &4 0 . 15 2& b 7 

1 . SO 1 so 1 . '13 20 73 

OCT NOV DEC ANNUAL 
45 . & i~:j 30 . 3 :~ : ~ 45 . 3 3'5 . 1 
48.4 35 . 0 3& . 5 4& . 7 
47 , 7 3 7. 4 31 4 4& . 4 
45 . 0 36 . 8 28 . 7 45 . 1> 
44 . 5 34 . 2 2E. 0 45 .3 
47 . 5 3"1 . 8 31 Eo 45 . 5 
4CJ . 8 37 . 'l 30 3 4& . 2 
'51.3 31 . 3 30 3 44 . 1 
4'3.7 3"1 . 7 30 . ;! 44 .& 

4&.'l 3'3 . 5 2'1 . 7 45 . 8 
'50 . 0 40 . 4 23 . 1 4'5 . 7 
4&.'l 35 . 7 25 . 0 44 , 7 
40 . 5 33 . 9 33 . 3 44 . 5 
43 . 'l 3"3 . 5 28 . 5 46 . 1 

38 . 6 33 . '3 22 . 5 43.& 
45 . 'l 29 . & 21 . 9 43 . 'l 
50 . 0 37 . 1 33 . 0 44 . 8 
47 _q 36 . 8 2& . 8 47 . 0 
46 . '5 37 . 3 29 2 44 .2 

47 . 0 3'l . S 31 . Eo 4& .5 
50 . 8 41 . 0 37 . b 4 7. e. 
4'l . 8 34 . & 24 .3 4& .0 
4 7 . 8 31 . 2 31 . 2 43 . 4 
4'l . O 4 1 . 4 J'l . CJ '7 . 5 

46 . 7 4 1 . 8 3& . 4 4'3 . 4 
44 . 0 35 . 2 28 . 1 44.'3 
48 . 6 3E. . 'l 34 . 0 4E. . 1 
42 . 4 35 . 3 29 .0 41> . 2 
47 . 7 33 . 8 32 4 4& 0 

4l . O 36 . 8 29 8 45 .& 
&2 . 8 51 . 4 43 3 &0 .5 
31 . 1 22 . 1 1(, , 3 30 . 7 



--
HEATING DEGREt DAYS Base 65 deg. F' F't.ACSUFT. ARIZONA 

SEASON .JULY AUG SEP OCT NOV DEC .JAN F'EB HAR APR MAY ! .JUNE TOTAL 
1 ~so ·~ 1 ~; 134 103 ?~4 ~~~ 1071 1 0'31 ., 71 

1~~~ 
. 3'5 -.~3 •so -c e..2 

1'357-58 73 225 o03 91'3 10o2 6'58 7 1 8 ~38 '3& o'3'34 

1 ~58-5'3 27 1 1 235 508 6'34 87'3 1034 1054 850 572 4bb '3 8 &<>2 8 
1'35"1-E>O 0 bo 254 528 81'3 1034 1303 1. 30 786. E.35 440 87 -c8a 

1'3E>C-E>1 7 55 , 5E. E. 1 3 83'3 1 1 1 6 10 72 8&8 '325 6.1"1 -l95 1 1 .b 6.981 

1'3E.'-E.2 21 so 330 &28 '3 1 9 1 203 1 1 E.8 ".165 11 3S S 17 518 213 7bE>.7 

1 '3E.2-E.3 32 38 184 53 E. 747 1026. 1218 7 88 '340 7S7 372 255 &8'33 
1'3&3-&4 0 4'3 16.8 4&7 804 1071 1225 1105 10&1 752 477 224 7-<0 3 

1 9&4 -bS q 72 245 417 1001 1070 1034 '383 '38'5 7 E.8 SE. O 3 53 7497 

1'3E.S-E.E. 22 &9 32E. 4&7 7'53 1071 1281 1 10'3 854 E.03 343 1 7 1 70& 9 

1'3E.E.-E.7 14 32 185 SSE> 757 108'3 1 1 1 1 824 7'3'3 81E. 498 265 E.'34E. 
1 '36.7-&8 1 1 33 207 4o1 733 1292 1218 839 8o1 733 453 172 701 3 
1 '3o8 - E>9 38 1E.4 2E.7 SS4 872 1234 1021 1 1 OS , 1 &4 E.'33 383 207 7702 
1'3E.9-70 2 1 37 200 753 '32& '378 1051 775 '3&2 82 1 3713 1 74 7C7& 
1'370-71 e. 1o 310 &43 7S8 , 1 2'5 1098 943 8o2 &83 557 ;;no 7 21 1 

1 971 - 72 24 40 3'52 809 '338 1 310 1 1 2& '35& 7&8 749 5 7 3 220 78&5 
1 972-73 22 78 241 S84 10SS 1330 12'37 100& 1 1 7E. 801 3 70 1o4 8124 
1 973-74 3'3 45 212 458 02"1 987 1 1 4 7 9&0 754 oS O 3 10 €>7 o458 
1'374-7'5 1'3 34 1'35 S22 841 1 1 7 8 1 1 so 1041 978 9se. 53& 231 7 58 1 
1'37 '5-76. 23 e. e. 207 so& 821 1 1 01 1 05'3 8E.2 '312 702 37 0 1"10 &879 

1 97G-77 1 7 71 230 '553 7'57 1027 1 1 7 7 858 '370 E.03 '540 102 E.9 0 5 
1 '3 77 -78 '3 19 157 432 715 843 1 032 '354 75& &77 478 128 o200 
1 978-7'3 33 73 227 4os '307 12S4 1 307 108'3 1005 722 524 21'3 7 825 
1 '379-80 &8 157 18& 52& 1008 1042 105E. '330 100'3 E.84 5'36. 1 58 7420 
1'380-8 1 e. 43 153 4'31 703 774 88& 7'34 873 48& 3'38 s o SE.S7 

1981-82 1 3'3 182 sse &8'3 880 1 1 30 '3&3 '3 1 1 E.40 458 230 E.E.81 
1'382-83 65 22 218 E.43 888 113o 104& '3 1 1 888 83S 4& 1 222 7 335 
1'383 - 8 4 2o o4 1 34 '502 837 952 102S '32'3 820 7 22 247 204 E.4E.2 
1'38 4 - 85 21 51 1o5 E.'35 884 1 1 09 1155 100S '3 1 1 55 7 4 1 1 102 70oe. 
1985-8& 2E. 3 1 351 532 '331 1005 

I 
See Heference Notes on Page &B . 

Page SA 

COOLING DEGREE DAYS Base 65 deg. F FLAGSTAFf'. ARIZONA 

YEAR JAN F'EB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC TOTAL 

1 '3&'3 0 0 0 0 0 1 E.4 48 0 0 0 0 1 1 3 
1'370 0 0 0 0 0 44 '3'3 &4 1 0 0 0 208 

1 q 7 1 0 0 0 0 0 28 108 1 7 0 0 0 0 1 53 
1'372 0 0 0 0 0 4 7E. 20 0 0 0 0 100 
1'373 0 0 0 0 0 34 c.9 40 0 0 0 0 1 43 
1'374 0 0 0 0 0 1 20 E.& 33 13 0 0 0 232 
1'375 0 0 0 0 0 0 E.O 28 0 0 0 0 88 

1'37& 0 0 0 0 0 1'5 70 1 3 0 0 0 0 98 
1'377 

I 
0 0 0 0 0 28 82 b1 20 0 0 0 1 9 1 

1'378 0 0 0 0 0 25 87 38 2 0 0 0 152 
1'37'3 0 0 0 0 0 10 47 24 4 0 0 0 8s 
1980 0 0 0 0 0 43 1 33 '31 2 0 0 0 26.'3 

1981 l 0 0 0 c 0 91 10 8 58 0 0 0 0 257 
1982 0 0 0 0 0 1 3o 4E. & 0 0 0 8~ 

1'38 3 0 0 0 0 0 0 45 31 12 0 0 0 88 
i984 0 0 0 0 2 1 4 4'3 23 2 0 0 0 90 
1"385 0 0 0 0 0 3& 102 47 0 . 0 0 0 185 

See Reference Not e~ o~ Page E.B. 
Page 58 



t . 
f 
I 

'SNOWFALL (inches) fLAGSTAf'F. ARIZONA 

SEASON JULY AUG SEP OCT NOV DEC JAN FEB "AR APR "AY JUNE 
1qse,-s1 0 . 0 0 . ~ 0 .0 2 . q 1 . 0 s:~ 3t~ T 

2~ : ~ 
7 , 4 0 q 0 . 0 

1':1'57-SB 0 . 0 0 . 0 0.0 O. E. 8 2 1 . E. 1'5 . 5 14 .8 0 . 0 0 . 0 
1'! '58-5':1 0 . 0 0 . 0 0 . 0 0 . 3 13 0 T e. . o 33 . 5 1 . 0 T T 0 0 
1'lS'l-E.O 0 0 0 . 0 0 .0 3 'l 2 0 17 . 4 14 . 4 24 . 7 4 5 7 1 3 e. 0 . 0 
1'lE.O-E.1 0 c 0 0 0 0 0. 2 0 B s 3 '1 . 2 3 2 2'l . 3 0 B 3 1 0 . 0 

1'lE.1-E.2 0 0 0 . 0 0 .0 B 2 11 7 2'l b 30 B 32 . 4 13 . 0 0 0 3 2 0 0 
1'lb2- E.3 0 0 0 . 0 0 .0 0 .0 2 . 'l 3 8 'l . 'l 10 . 'l 8 . 0 1, . 8 0 0 0.0 
1 ~E.3-E.4 

0 0 I 
0 . 0 0 .0 0 . 0 10 . CJ 4 . 6 10 . 3 1 . 4 38 . 5 1':1. ':1 3 8 0 . 0 

1'lE.4-E.S 0 . 0 0 . 0 0 . 0 0 . 0 14 . 3 13 . 7 1'5 . 1 23 . ':1 34 . 4 58 . 3 7 0 0 . 0 
1%'5-E.E. 0 . 0 0 . 0 -2 .0 2 . 2 2 . 'l 38 . 5 14 . '5 10 . 8 7 . 4 S . 1 0 0 0 . 0 

1 %E.-E. i 0 . 0 0 . 0 0 .0 T 11 . 3 13 . 4 ':1 . 8 T 10 . 'l 17 . 7 0 0 0 . 0 
1%7-68 0 0 0 . 0 0 . 0 0 . 0 5 . 1 86 . 0 1'5.2 ':1 . 3 10 . 1 22 . 7 2 0 0 . 0 
1 %6-E.':I 0 .0 0.0 0 .0 T 4 . 3 27 . 5 12 . 0 42 . 1 43 . 6 o.e. 4 e. 0 . 0 
1%':1-70 0 . 0 0 . 0 0 . 0 1 . 5 3 . 0 4 . & 5 . 2 2.6 &7 . 3 11 . 3 0 0 0.0 
1':170-71 0 .0 0 . 0 0 . 0 0.0 2 . 0 24 . 5 0 . 8 1'5.1 3 . 1 s . o b 1 0.0 

1~71-72 0 .0 0 . 0 T 24 . 7 4 . 'l 18 . 6 0 . 0 0 . 4 T 1 .5 0 0 0 . 0 
1':172-73 0 . 0 0 . 0 0 . 0 11 . 8 23 . 2 28.':1 21 . 0 33 .8 77 . 4 10 . ':1 3 0 0 . 0 
1CJ73-74 0.0 0 . 0 0 .0 T 20 . 7 1 . 2 35 . 3 2 . 4 8 . 8 1 . & 0 0 0 . 0 
1q74·7S 0 .0 0 . 0 0 . 0 1& .& 8 . 2 15.& 20 . 1 18.2 2'l . 1 25 . 1 8 2 0 . 0 
1CJ7S-7E. 0 . 0 0 0 0 . 0 T 25 . 2 18 . ':1 1 . 5 31 . 2 20 . 4 31 . 2 3 .2 0 . 0 

1':17E.-77 0 . 0 0 . 0 0 . 0 T 0. 7 CJ . O 21 . 1 1 1 . 2 8 . 8 17 . 8 1 .& 0.0 
1<)77- 78 0 . 0 0.0 0.0 0 .0 7 .0 1 . E. 40 . 4 32.1 24 . 5 ':1 . 3 1 . 3 0 . 0 
1':178-7':1 0 . 0 0 . 0 0 . 0 0 . 0 1& .5 1':1 . 8 5':1 . 4 18.1 22 . 8 4 . 1 4 8 0 . 0 
1':17 ':1-80 0 . 0 0 . 0 0 . 0 0.5 5 .5 20 .7 E.3 . 4 32 . CJ 42 . 5 11 . E. T 0 . 0 
1CJ80-81 0 . 0 0 . 0 0 . 0 b . CJ T e. . 8 11 . 7 1 1 . Cj 45 . & ':1 . 5 0 0 0 . 0 

1CJ81-82 0 . 0 0.0 0 .0 0 .0 47 . 5 20 . 4 2& . 7 1 "' 0 4 0 . 0 
1CJ82-83 0 .0 0 . 0 T T 22.E. 27 . 1 15 . 3 2'5.0 38 . 5 13 . E. 0 5 0 . 0 
1':18 3-84 0 . 0 0 . 0 0 . 0 0 0 14 . 3 5 . 8 4 . 3 1.8 0 . 3 5 .5 0 0 0 . 0 
1'!84-85 0 . 0 0 . 0 0 . 0 O. E. ':1 . 4 28 . 7 2E. . 2 31 . 3 21 . 3 18 . 5 0 ~ 0.0 
1CJ85-8E. 0 . 0 0 0 0 . 0 0 . 0 40 . 7 2 . & 

Record 
0 . 1 2 . 3 ':1 . 8 15.1 1CJ . 8 1&.2 20 . 8 10 . 4 2 1 T Mean 0 0 0 . 0 

See Reference Notes on Page E.B . 
Page E.A 

REFERENCE NOTES 

GE"ERAL 
I - IRA(( A"OU" T. 
BLANk ("TRIES DENOTE "ISSING I UNREPORTEO DATA 
1 I~OILA1ES A STATION OR I"SIRU"ENI RELO CAT ION . 

S££ S1 AIION LOCAIIO N TAB LE ON PAGE 8 . 

SPECP IC 
PAGE 2 

P" IN(LUO( S LAST OAT or PREVIOUS "0NIH 

HGE l 
oa o • L(N GIH or RE CO RD IN TEARS, Al THOUGH 

I~OIVIOUll MONIHS "'' BE "ISS1NG . 
• LESS TH AN OS 
NOR"A LS · BASEO ON THE 1,51-1,80 RECORD PERIOD 
(IIRE"ES • OAI[S ARE THE "OST RECENT OCCURRENCE 
wiNO OIR • NU"EAALS SHOW TENS or OEGRESS CLOCKWISE 

rRO" TAU[ "OATH . ·oo· INDICATES CAL" . 
•rs uLIANT DIRE CTIO NS ARE GIVEN TO WHOLE DEGREES . 

FLAGSTAFF, ARIZONA 

EXCEPTIONS 

PAGE 3 
1 PERCENT or POSSIBLE SUNSHINE 1S 1,73-1, 7~ AND 

"83 TO DATE . 
2 "(AN WINO SPE£0, THUMOEASTOR"S, ANO wEAVI ~OG 

UE THROUGH 1 '78 . 
PAGES U, 48, ~~ 

Page E.8 

RECORD "(AMS lRE THROUGH THE CURRENT lEAR , 
BEGINNING IN 1,00 roR T("PERAI URE 

1'00 fOR PR(CIPIIAIION 
1'50 roR SNOWrALL 

TOTAL 
53 .0 
71 .5 
53 . 8 
77 e. 
53 'l 

128 'l 
47 3 
8CJ . 4 

1E.E. . 7 
83 . 4 
63 . 1 

1'50. 4 
134 . 7 

':15 . 7 
se. . e. 
50 . 3 

:<: 10 . 0 
70. 0 

141 . 1 
1 31 . E. 

70 . 2 
11E.. 2 
14'5 . '5 
177 . 1 
'l2 . 4 

142 . E. 
32 .0 

13E. 0 

I % . 5 



FLAGSTAFF. 
ARIZONA 

rlaa•taff . etevat1on 7.000 reel . is situated on a 
volcanic plateau at the base of the hi&hest 
mounlams m Anzona The climate mosy be 
class1f1ed as viaorous With cold winters . m1ld. 
pleasantly cool summers. moderate humidity. and 
considerable d1urnal temperature chanae Only 
hm1ted rarmm& exi1trdue to the short arowina 
season. The stormy months are January. February. 
March. July. and Auaust . 

Based on the 1951 - 1980 period. the averaae first 
occurrence of 32 deareu Fahrenheit in the fall is 
September 21 and the averaae last occurrence in 
the sprina is June 13. 

Temperatures in rlaastarr are characteristic of 
high altitude climates. The averaae daily ranee 
of temperature is relatively hi&h. especially in 
the winter months. October to Warch, a1 a result 
of extensive snow cover and clear skies. Winter 
minimum temperatures frequently reach zero or 
below and temperatures or -25 dearees or less have 
occurred Summer maximum temperatures are often 
above 80 dearees and occasionally. temperatures 
have exceeded 95 dearees. 

The F'laastaff area is sem1 - ar1d Several mon ths 
have recorded little or no prec1p1lalton Over 90 
consecutive days Without measurable preclptta lton 
.have occurred Annual prectpttation ranaes from 
less than 10 1nches to more than 35 inches Winter 
snowfalls can be heavy. exceedina 100 mches 
durin& one month and over 200 inches during the 
winter season However. accumulations are qu1t e 
variable from year to year. Some winter mont hs may 
experience little or no snow and the winter season 
has produced total snow accumulations of less than 
12 inches. 



~~ .... ·., .. 

GATE 

NOV 
50 • •• 

J~N 

24 ••• 
.AP~ 

u ;; • • • 
JUL 

31 ••• 

U~IT~O STATES ~~PARTMENT OF INTERIOR - GlOLCGICAL SU~V~Y 
)14G1l0U - LITTLE COLORADO R AT C~~~RON ~RIZ. 

RA~I~C~EMICAL ANALY~ES, WATER YEAR OCTOoER 1~~3 TO SEPTE~d~R 19e4 

t.~OSS 
AL»>H~, 

uts
SvLVED 
<UG/L 

AS 
U-NAT) 

( b L10 30) 

<1 3 

<14 · 

24 

GROSS 
ALPrU, 

ox s
soLveo 

(PCI/L 
AS 

U-NAT) 
<G1~1S> 

54 

GROSS 
ALF'I-IA, 
SUSP. 
TOTAL 
(UG/L 

AS 
U-t'fAT) 

<e0040> 

760 

18 

1200 

<1600 

GROSS 
ALPHA, 
SUSP. 
TOT4L 

<PCI/L 
AS 

U-NAl) 
(01516) 

5l0 

ll 

8ZO 

GROSS 
c:.~TA, 

OIS
SULVC:D 

(PCI/L 
r.s 

CS-1 .. H> 
<0351j) 

<7.6 

9.7 

<16 

<o.s 

GRUSS 
BeTA, 
SUSP. 
TOTAL 

(P(.I/L 
AS 

CS-137> 
(03516) 

SoO 

1' 
860 

1200 

GROSS 
6E l A, 

DIS
SOLVED 
(PCI/L 
AS SR/ 
YT -90) 

(d0050) 

<6.6 

8.4 

<14 

<5.6 

GROSS 
eeTA, 
SUSP. I 
TOTAL 
(PCI/L 
AS SRI 
YT-90) 

(80060) 

490 

10 

740 

1000 



~ ~ ~ · [. 1.,.. ... 

u .l T E 

JAN 
1 3 ••• 

,.., .4 P. 

J 1 ••• 
"'.OY 

20 ••• 
AUG 

i.J4 ••• 

-~__........ .. - . ... ·--- . ......- --- ------ ----------------

UNITEu STATES DcP~RTMcNT OF INTERI ~ Q - ~ lO L JGI CAL SURVEY 
0~401 2 00 - LITTLE COLO RAU O R ~T C£ MERO N ARI=. 

R40I0CH:MICAL ANALYSES, WATER YEAR OCTOoER 19ol TO SEPTEMBER 19d3 

G~OSS 
ALP"1A, 

:.>IS
SOLVED 
CUG/L 

AS 
U-NAT) 

(80030> 

<t'l . 2 

17 

<9.7 

<33 

GROSS 
ALPHA, 

:.>IS
SOLVEu 

CPCI/L 
AS 

U-NAT) 
(01515) 

1 2 

GROSS 
ALPHA, 
SUSP. 
TOTAL 
CUG/L 

AS 
U-NAT) 

(80040) 

30 

<430 

<99 

13000 

GROSS 
ALPHA, 
SUSP. 
TOTAL 

(PCI/L 
AS 

U-N AT) 
(01516) 

20 

8CSOO 

GROSS 
oETA, 

DIS
SOLVED 

(PCI/L 
AS 

CS-13 7> 
(03515) 

<3.o 

6.2 

<5.~ 

13 

GROSS 
bETA, 
SUSP. 
TOTAL 

CPC.I/L 
AS 

CS-137) 
(03516> 

26 

410 

140 

5o00 

GROSS 
bETA, 

DIS
SOLVED 
CPCI/L 
AS SRI 
YT-90) 

(80050> 

< 3. 4 

6.0 

<5.2 

11 

PROCESS CATE 4-01 - ~7 

GROSS 
BETA, 
SUSP. 
TOTA~ 
CPCI/L 
AS SR/ 
YT•90) 

(80060) 

25 

390 

1ZO 

5400 

. 
• 



' .. U ', lT.-~1 ;, T:. T l 5 l) ~p,:.f.. T I-1~:\lT ()F lt-.T.:~<l0 ..: - .3E 0LC·:d CAL s IJ ~ V : y P~vC':)S u~TE 4-01-t-7 
Jt-.-i1 2C.' - L.;:TTLf· CGL.Jr..!AC.c.; '( Ml ·~ .. ·-1 c. K o r·• ~"ll. 

1.,: ..4 0 I 0 .: H ~ ~-II c 6 L ANALV~ES, WATER YEAR OCTOBtR 1 9 ~ 1 TO S!:PTcMci:O\ 1 (J ..I -. ~ ~ 

~ROSS GROSS GROSS GROSS ~ROSS GROSS ~RuSS ·~ROSS 
;.LPH.l, 4LPr1A, ALPHA, ALPt1A, 5t;TA, Sf:TA, BET~, SeTA, 

uiS- DIS- SUSP. SUSP. DIS- SUSP. DIS- SUSP. 
S ·)LV t ') SOLVED TOTAL TOTAL SOLVE(; TOTAL SCLv:o TuTAL 1 

CUG/L (PCI/L CUG/L CPCI/L (PC.I/L CPC.l/L (PCl/L CPCI/L 
: lT c AS AS AS AS AS AS AS SQ/ AS SRI 

U-NAT) U-NAT) U-NAT> u-NAT) CS-137) CS-137) YT-90) YT - 90) 
( .: J 0 3 0) (01515) (80040) C 01) Hd (03515) C0351C>) (80050) (80060) 

.'1 ~" 
v 1 ••• ;: ~ 20 2500 1700 v.o 1700 9.) 1700 

t.?~ 

iJ 7 ••• 5. 3 3.t. 390 270 2.3 170 2.2 170 
.:.uG 

c: 3 ••• 22 1 5 340U 2300 8.4 1500 b.2 1500 
~d· 

, ·t~ ••• ,., 18 <2600 <d.3 <1900 <6.0 <1~00 



_,- u r~ rr E a STATES DcP~RT"1ENT OF INTERIOR - GeOLOGICAL SURVEY PROCESS DATE 4-01-87 
u y 4 0 1 c! •)-') - LITTLE COLORADO K AT CA~cROt-. ARIZ. 

RAQIOC-1E~ICAL ANALYSES, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

•:.~<OSS GROSS GROSS GROSS GROSS GROSS GROSS GROSS 
ALPHA, ALPHA, ALPHA, ALPHA, SETA, BETA, BETA, BETA, 
JIS- DIS- SUSP. SUSP. OIS- SUSP. DIS- SUSP. 

SOLVED SOLVED TOTAL TOTAL SOLVI:O TOTAL SOLVED TOTAl I 

(VG/L (PCI/L (UG/l (PCI/L (PCI/L <PCI/l (PCI/l (PCI/l 
O"'TE :.s AS AS AS AS AS AS SRI AS SRI 

U-NA T) U-NAT) U-NAT) U-N AT) CS-137) CS-1 :37> YT,.90) VT-90) 
(I;J030) (01515) (80040) (01516) (03515) <0351o) (80050) (80060) 

,, .l ( 

1 .. • • • 
J u ~J 

1 2. ••• 
JUL 

l :) .•. <19 1 3 <5700 3900 12 3200 12 3100 
~u:.; 

0 4 ••• 
).J 

\.1 ) ••• 
., ., .. .. 1 s <3400 13 2500 13 2400 



L• fHH:. STATe) OI:.PARTt.tENT c;: INTtl\.lv~ - GE.~LO •;ICAL Su~v:v P~OCt~S DATE 4•U1•87 'J~I.u1 .:n •J .. LITTLE COLO~ADu I< AT C.l ,_, t: R 0 t~ -lKIZ. 

Q4CJIOC~C~IC~L ANALYSeS, WATER YEAR OCTU9~R 19J(J TO SEPTE"15::R 1931 
GROSS GROSS GROSS GROSS GROSS GPOSS GROSS GROSS :.L~oiA, ALPHA, ALPHA, ALPHA, BET~, ~ETA, Bt:TA, SETA, 015- DIS- SUSP. SUSP. IJlS- SUSP. OI S- SUSP. SOLVEJ SOL\'~[) TOTAL TOTAL SOLv'ED TOTAL SOLVED TOT Al1 (•JG/L CPCI/L (UG/L (PCI/L (F'CI/L (PCI/L (PCI/l (PCI/L ~lH: " .. 

A~ AS AS AS AS AS ~R/ AS SR/ 
~::> 

U- :~ !\ T) U·NAT) U·NAT) U-NAT> CS-137) CS-137> YT-91)) YT-90) ( b ·} ·) 3(.•) <01515) (800~0) (01516) (03515) <0351o> caoo;o> (60060) 
JC T 

•) 7 ••• 
fl-.., v 

1 3 • • • 
~· : c . "{ 

lj - ••• 

J o.l, ~J ---
J 6 ••• 

; : r 

' ...... 35 24 1000 680 <8.9 600 <6.6 0~0 
·-·. ~ ~ 

.:.. 7 ••• 
;. D;_ 

~ ~ ... <1.4 ;.o <210 140 <4.1 <130 <3.9 <130 



- . -------------------------

·~ u~1!TEO 5TATt$ OcPA~TMENT OF INTEKIOR - G~0LOGIC~L ~U~V:Y 
09401200 - LITTLE COLORAOG R AT CA~E~OH ARIZ. 

~~oc~ss DATE 4-01-87 

~AOIOC-1Er-t.\CAL A~ALYSES, WATt:R YEAR OCTuBt::~ 1Q79 TO SEPTEMS=R 19~0 

G~ OSS GROSS GROSS GROSS GROSS GROSS GROSS GROSS 
Al?~A, ALPHA, .lLPHA, ALPHA, dtT A, tii:T~, :jET A, BETA, 

OIS- OIS- SUSP. SUSP. DIS- SUSP. DIS- SUSP"f 
SOLVED SOLVED TOTAL TOTAL SOLV:O TOTAL SOLVED TOTAL 
(UG/L (PCI/L (U(,/L (PCI/L CPCI/L <PCI/L (PC:I/L (PC 1/ L 

::!~T':: AS AS AS AS AS AS AS SR/ AS SRI U-N4T) U-NAT) U- NAT) U-N AT> CS-137) CS-137) Yl-vv> YT-90) 
C .. ') •)JCJ) <01515> (80040) <0151o> (03515) (03516) ccooso> (80060) 

~P=< 

1 ) ••• 
;1, ~ ( 

(j 0 ••• 

J.:> ••• 
JUiJ 

tJ c ••• 
u t,~ ••• <?.5 <6.5 2.6 

JuL 
1. 8 7.1 1.9 o.a 1. 8 

u.:.. ••• 
lU:; 

~ 6 ••• 
ScP 

LJ ..... 


